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- - 

Among  the  many  peculiar  endowments  bestowed  upon  man, 
there  is  none  of  greater  importance  than  the  power  which  he 
possesses  of  increasing  the  means  of  his  own  subsistence. 
Agriculture  is,  therefore,  the  parent  of  every  other  art,  and  it 
is  only  after  certain  advances  have  been  made  towaids  the 
introduction  of  an  improved  system  of  cultivation— when  the 
soil  can  be  made  to  support  a  much  greater  number  than  those 
employed  in  labouring  it— that  one  portion  of  the  community 
can  devote  themselves  to  mental  cultivation,  and  thus  elevate 
the  moral  and  intellectual  character  of  society. 

On  endeavouring  to  form  an  estimate  of  the  extent  to  which 
man  possesses  command  over  the  means  of  subsistence,  we  are 
apt,  at  first  sight,  to  conclude  that  it  is  all  but  indefinite. 
But  on  investigating  the  real  state  of  the  matter,  we  find  that 
it  is  only  under  certain  circumstances,  that  the  desired  results 
can  be  obtained  ;  that  it  is,  in  fact,  only  by  performing  certain 
processes  in  a  peculiar  manner,  and  at  a  particular  period, 
that  the  husbandman  can  obtain  a  produce  from  his  land  cal¬ 
culated  to  reward  him  for  his  labours.  From  this  it  might  be 
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inferred,  that  an  essential  preliminary  in  the  study  of  agricul¬ 
ture  would  be  to  acquire  a  certain  knowledge  of  the  principles 
on  which  it  is  founded,  as  a  sure  guide  to  the  practice  of  the 
art.  Such,  however,  is  not  the  case.  Agriculture  has  as 
yet  derived  comparatively  little  assistance  from  the  elucidation 
of  principles,  experience  having'  for  so  far  been  the  only  guide 
of  the  husbandman.  By  exercising  the  faculty  of  observation, 
and,  fiom  experience  of  the  past,  depending  on  the  constancy 
of  the  seasons  and  their  effects,  he  may  at  length  so  modify 
his  practice  as  to  become  a  good  farmer  without  the  slightest 

knowledge  of  the  principles  on  which  his  operations  are 
founded. 

« 

Agriculture  is,  in  fact,  truly  an  experimental  art,  and  its 
present  state,  in  the  more  improved  districts  of  the  United 
Kingdom,  abundantly  testifies  that  it  may  be  brought  to  a 
considerable  degree  of  perfection  without  the  aid  of  science. 
But  it  is  also  a  scientific  art,  inasmuch  as  the  practice  is  right 
or  wrong  just  as  it  coincides,  or  disagrees,  with  the  established 
laws  of  nature,  which  it  is  the  object  of  science  to  investigate. 

The  mere  Practical  farmer  is  aware,  from  experience,  that  he 
'vill  attain  his  object  by  the  adoption  of  a  certain  line  of 
procedure ;  but  were  he  also  aware  of  the  circumstances  in¬ 
fluencing  the  desired  results,  it  does  not  follow  that  this  in¬ 
formation  would  not  suggest  the  propriety  of  modifying  his 
practice  to  make  it  more  consistent  with  the  economy  of 
nature.  The  importance  of  science  to  agriculture  is  every 
day  becoming  more  apparent ;  and  it  is  to  be  hoped,  that 
scientific  investigations,  connected  with  such  an  important 
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department  of  our  national  industry,  will  tor  the  future  be 
directed  to  really  practicable  objects,  instead  of  the  abstruse 
and  fanciful  speculations  so  frequently  indulged  in,  calculated 
to  mislead  rather  than  to  instruct,  and  instead  of  serving  to 
lead  the  cultivator  to  proper  objects  of  inquiry,  tending  to 
confirm  him  in  a  too  presumptuous  empiricism. 

Although  the  principles  upon  which  an  improved  system  of 
agriculture  is  founded  are  general  in  their  application,  the 
practice  deduced  from  them  which  it  may  be  expedient  to 
adopt,  is  determined  chiefly  by  local  circumstances.  Thus 
the  general  character  of  the  agriculture  of  a  country  is  deter¬ 
mined  by  the  soil  and  climate,  and,  though  in  a  lesser  degree, 
by  the  character  of  the  inhabitants.  The  plants  to  be  culti¬ 
vated,  the  order  in  which  they  are  to  follow  each  other,  as  well 
as  the  periodical  operations  of  the  season,  are  regulated  by  the 
soil  and  climate;  and  these  are  extremely  various.  Even 
within  the  limits  of  a  single  country  great  variations  of  soil 
and  temperature  will  be  found,  arising  from  difference  of  ele¬ 
vation,  latitude,  prevailing  winds,  and  other  causes,  and  the 
practice  of  the  farmer  must  accordingly  be  varied  to  suit  the 
particular  circumstances  of  his  case.  In  the  management  of 
live-stock,  too,  the  farmer  must  be  guided  by  the  character  of 
the  soil  and  climate,  both  as  regards  the  varieties  which  it  may 
be  expedient  to  select,  and  the  quantity  and  quality  of  the 
food  to  be  provided  for  them.  In  treating  of  agriculture, 
therefore,  as  a  practical  art,  it  is  obvious  that  some  given  con¬ 
dition  of  climate  and  country  must  be  assumed,  to  which  the 
system  described  must  have  especial  reference  ;  and  from  a 
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thorough  knowledge  of  the  details  of  a  system  suited  to  the 
assumed  circumstances,  little  difficulty  will  arise  in  adopting 
the  practice  to  other  and  dissimilar  cases. 

In  the  compilation  of  the  present  volume,  these  considera¬ 
tions  have  been  kept  steadily  in  view.  A  system  of  agricul¬ 
ture  has  been  described  suited  to  the  climate  and  soil  of  this 
country,  which  experience  has  shown  to  be  economical  and 
capable  of  being  reduced  to  practice.  In  the  details  of  culti¬ 
vation,  and  other  operations  which  the  farmer  is  called  on  to 
peifoim,  the  most  minute  directions  have  been  given  to  enable 
him  to  carry  the  system  described  into  effect  without  difficulty 
or  the  chance  of  failure ;  and  it  is  conceived  that  even  in  the 
case  of  a  farmer  possessing  the  slightest  practical  knowledge 
of  his  art,  who  had  never  seen  the  operations  performed,  little 
difficulty  would  arise  in  carrying  them  into  execution,  by 
following  the  directions  given  in  this  treatise.  To  the  more 
experienced  farmer,  this  minuteness  of  detail  may  be  irksome, 
but  it  must  be  remembered,  that  the  object  in  view  is  not  so 
much  to  instruct  the  proficient  as  the  mere  tyro  ;  and  in  the 
latter  case  attention  to  minutiae  will  be  found  of  the  utmost 
importance.  Nor  is  the  management  of  live-stock  of  less 
moment  to  the  cultivator  than  the  production  of  crops,  and  in 
this  case  too  the  like  care  has  been  taken  to  treat  every 
department  with  as  much  minuteness  as  the  limits  necessarily 
assigned  to  the  work  would  admit.  Without  fear  of  being- 
considered  egotistical,  it  may  be  asserted  that  the  reader  will 
filld  111  thlS  treatise  such  a  body  of  information  on  the  manage- 
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ment  of  live-stock  in  its  various  departments,  as  he  will  rarely 
meet  with  in  any  similar  publication. 

While  the  chief  claim  of  the  work  to  public  patronage  is 
its  practical  character,  the  science  of  agriculture  has  not  been 
forgotten.  The  attention  of  the  reader  is  directed  to  the 
nature  and  properties  of  soils,  the  substances  to  be  applied  to 
them  with  a  view  of  increasing  their  fertility  with  their  mode 
of  action,  and  the  various  operations  and  processes  of  tillage 
to  prepare  them  for  the  cultivation  of  plants.  As  introductory 
to  the  cultivation  of  plants,  a  succinct  account  of  the  physio¬ 
logy  of  vegetation  has  been  attempted,  as  being  of  the  utmost 
importance  towards  laying  the  foundation  of  a  rational  and 
economical  system  of  culture ;  and  in  this  department  the 
practical  application  of  the  subject  has  been  kept  steadily  in 
view.  On  the  same  plan  a  section  has  been  appended  to  the 
portion  of  the  work  devoted  to  the  management  of  live-stock, 
in  which  an  outline  has  been  given  of  animal  physiology, 
including  the  principles  to  be  observed  in  the  breeding,  rearing, 
and  feeding,  and  general  treatment  of  the  domestic  animals. 
In  this  department  of  the  work  the  object  has  been  to  awaken 
the  attention  of  the  reader  to  the  importance  of  the  subject, 
and  for  further  information  he  is  referred  to  the  various  ele¬ 
mentary  works  in  the  different  departments. 

In  the  execution  of  this  task  the  Author  lays  little  claim  to 
originality.  There  is  not,  perhaps,  a  single  process  described 
which  has  not  been  long  in  practice  in  the  more  improved 
districts  of  the  kingdom,  and  most  of  which  has  been  already 
described  in  one  or  other  of  the  numerous  agricultural  publica- 
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tions  of  the  present  day.  In  these  descriptions,  too,  the  lan¬ 
guage  of  others  has  often  been  employed,  either  abridged,  or 
with  additions,  according  to  circumstances.  In  this  respect 
the  Author  has  particularly  to  acknowledge  his  obligations 
to  Mr.  Youatt’s  valuable  Treatises  on  the  Domestic  Animals, 
which  should  be  in  the  hands  of  every  farmer,  as  manuals 
on  which  he  may  place  the  most  implicit  reliance.  Other 
authorities  are  generally  acknowledged  in  foot  notes  through¬ 
out  the  work. 


Dublin,  February  1st,  1842. 
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A  TREATISE  ON  AGRICULTURE. 


L— SOILS. 

I.— NATURE  AND  FORMATION  OF  SOILS. 

The  fine  powdery  materials  which  have  been  formed  by  time  from 
the  gradual  disintegration  of  the  various  mineral  bodies  in  nature 
being  ground  down,  blended,  and  intimately  incorporated  with  each 
other,  and  also  with  various  proportions  of  organic  matter,  constitute 
the  upper  portion  or  covering  of  the  globe  which  is  termed  the  soil. 
The  more  solid  and  less  reduced  substances,  which  have  been  ex¬ 
cluded  from  the  influence  of  the  atmosphere  and  other  natural  agents, 
form  the  subjacent  stratum,  which  is  called  the  subsoil.  The  surface 
is  composed  of  the  same  materials  as  the  subsoil,  with  the  addition  of 
animal  and  vegetable  matter,  in  different  stages  of  decay,  intimately 
mixed  with  it ;  and  we  perceive  a  change  in  the  external  appearance 
of  the  surface,  wherever  there  is  a  change  in  the  composition  of  the 
subjacent  stratum.  In  uncultivated  ground,  the  soil  is  rarely  more 
than  a  few  inches  in  depth,  unless  in  hollow  parts,  into  which  it  has 
been  washed  by  the  rains;  and,  in  cultivated  soils,  their  depth  is 
generally  the  same  as  that  to  which  the  implements  of  tillage  have 
penetrated. 

To  form  a  just  idea  of  soils,  we  have  only  to  conceive  different 
rocks  to  be  decomposed,  or  ground  into  parts  and  powder  of  different 
degrees  of  fineness,  some  of  their  soluble  parts  dissolved  by  water,  and 
the  whole  mixed  with  larger  or  smaller  quantities  of  the  remains  of 
animal  and  vegetable  substances.  The  influence  of  heat  and  moisture 
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tends  to  facilitate  the  gradual  disintegration  of  even  the  hardest  rocks ; 
and  as  soon  as  the  smallest  portion  of  loose  matter  or  earth  is  formed 
on  their  surface,  traces  of  an  obscure  vegetation  begin  to  manifest 
themselves.  Lichens  of  various  kinds  spring  up,  one  generation  suc¬ 
ceeding  another,  until,  of  their  decayed  and  partially  decomposed 
fragments,  a  soil  is  prepared  for  the  reception  of  the  mosses.  These 
in  their  turn  decay,  and  their  decomposition  affords  a  certain  quan¬ 
tity  of  organic  matter,  which  mixes  with  the  disintegrated  portions  of 
the  rocks  ;  and  in  this  improved  soil  other  kinds  of  plants  are  capable 
of  subsisting.  Meanwhile,  the  atmosphere  still  exerting  its  influence 
on  the  surface  of  the  rocks,  and  the  roots  of  the  plants  penetrating 
into  their  fissures,  an  augmentation  to  the  mass  of  the  soil  is  pre¬ 
paring,  so  that  by  such  slow  and  gradual  means  a  soil  is  formed  in 
which  even  forest  trees  can  fix  their  roots.  Thus  that  which  was 
originally  a  bleak  and  ominous  mass  of  rock,  became  capable  of  sup¬ 
porting  successively  the  various  tribes  of  plants,  and  fitted  to  reward 
the  labours  of  the  cultivator. 

In  situations  favourable  to  vegetation,  the  depth  of  the  soil  and 
the  quantity  of  vegetable  matter  will  be  constantly  increasing,  unless 
part  of  the  produce  is  carried  off  by  man,  or  consumed  by  animals ; 
and,  if  so  situated  that  it  can  receive  water  from  a  higher  district,  it 
becomes  spongy,  approaches  to  a  peat  in  its  nature,  and  is  at  length 
incapable  of  supporting  the  nobler  classes  of  vegetables. 

The  natural  decomposition  of  plants  is  indeed  favourable  to  the 
production  of  peat  or  moss,  unless  counteracted  by  some  peculiarity 
of  situation  or  climate,  or  by  artificial  means.  The  causes  which 
resist  the  formation  of  peat  proceed  primarily  from  the  soil  and 
climate,  and  subsequently  from  that  general  plan  of  management 
which  the  climate  and  soil  have  induced  man  to  adopt,  in  order  to 
secure  the  most  profitable  return  for  his  labours.  But,  although  the 
climate  and  soil,  when  uncontrolled,  naturally  produce  peat,  yet  they 
also  furnish  the  means  of  counteracting  its  immediate  formation. 
Wherever  heavy  and  long-continued  rains  occur,  they  wash  from  the 
higher  grounds,  or  bring  from  the  interior  of  hills,  immense  quantities 
of  sand,  which,  scattered  over  the  surface,  enter  into  combination 
with  the  remains  of  decayed  plants,  and  prevent  the  formation  of 
peat  from  their  decomposition.  The  obstructions  which  man  opposes 
to  its  formation,  are  his  stocking  the  hills  and  plains  with  animals 
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which  consume  the  herbage,  and  his  cultivating  the  soil  for  agricul¬ 
tural  purposes. 

Soils  are  less  influenced  in  their  nature  and  composition  by  cli¬ 
mate  than  the  spontaneous  vegetation  which  they  produce.  Different 
climates  produce  different  races  of  animals  and  different  families  of 
plants  5  but  the  mineral  kingdom,  on  which  the  nature  of  the  soil 
chiefly  depends,  is  in  a  great  measure  independent  of  the  influence  of 
climate,  the  same  description  of  rocks  being  found  in  the  equatorial 
and  in  the  polar  regions.  The  fertility  of  the  soil  is  affected,  it  is 
true,  by  the  climate,  but  this  will  be  found  to  arise  from  the  absence 
or  presence  of  heat  and  humidity,  rather  than  from  any  essential  dif¬ 
ference  in  the  composition  of  the  soil  itself. 

With  certain  exceptions  peculiar  to  certain  districts  or  regions, 
or,  speaking  more  correctly,  to  certain  geological  formations,  soils 
are,  in  a  great  measure,  the  same  all  over  the  globe.  So  long  as  we 
observe  the  same  rocks  occurring  in  the  most  distant  parts  of  the 
world,  the  fragments  of  these  rocks  must  be  similar  in  their  nature, 
and  the  soil  which  is  composed  of  these  fragments  must  also  be  simi¬ 
lar.  Or,  if  we  view  soils  as  consisting  not  so  much  of  disintegrated 
as  of  decomposed  rocks,  still  they  must  exhibit  a  greater  or  less 
degree  of  resemblance ;  although  peculiarities  of  climate,  and  the 
different  nature  of  the  vegetation  in  different  climates,  may  give  rise 
to  considerable  modifications.  Thus  in  the  northern  and  temperate 
parts  of  Europe  and  America,  where  the  decomposition  of  vegetable 
matter  is  slow,  on  account  of  the  diminished  temperature,  we  find 
those  accumulations  of  half-decomposed  vegetables,  which  constitute 
our  peat  tracts,  and  which  have  great  influence  on  the  vegetation  and 
aspect  of  a  country ;  but  in  the  tropical  regions,  where  vegetation  is 
infinitely  more  luxuriant,  decomposition  is  effected  so  rapidly,  that 
none  of  those  accumulations  can  take  place.  Still,  however,  even 
there,  a  trap  or  sandstone  will  produce  the  same  soil  as  a  similarly 
constituted  district  in  our  own  country. 

The  soil,  then,  is  seen  to  be  formed  of  the  disintegrated  or  de¬ 
composed  parts  of  more  solid  parts  or  rocks,  or  of  the  sediment  sup¬ 
posed  to  have  been  left  by  some  fluid  which  formerly  held  it  in 
solution,  or  supported  it  in  mixture,  generally  more  or  less  inter¬ 
mingled  with  vegetable  matter.  Sometimes,  however,  as  in  the  case 
of  peat,  it  may  consist  of  vegetable  matter  alone.  Occasionally  it 

b  2 


4 


SOILS. 


consists  of  the  disintegrated  particles  of  the  rock  on  which  it  imme¬ 
diately  reposes ;  but  this  is  seldom  the  case,  and  upon  the  solid  rock 
we  now  frequently  find  imposed  a  variable  quantity  of  matters  differ¬ 
ing  entirely  from  it. 

Soils  are  essentially  different  in  their  elementary  nature,  accord¬ 
ing  to  the  particular  earths  which  they  contain,  and  the  various  pro¬ 
portions  in  which  those  earths  enter  into  their  composition  ;  but  soils 
possessing  the  very  same  chemical  elements  may  be  endued  with 
widely  different  properties,  in  an  agricultural  point  of  view,  according 
to  the  mechanical  state  of  fineness  or  coarseness  of  their  particles,  and 

the  degree  of  looseness  or  firmness  of  texture  resulting  from  their 
mode  of  union. 

As  the  nature  of  the  soil  determines  the  kinds  of  plants  which 
can  be  profitably  produced,  it  becomes  important  that  the  farmer 
should  be  able  to  ascertain  in  what  these  striking  differences  in  tex¬ 
ture  and  quality  consist.  From  the  vague  manner  in  which  soils  are 
usually  described,  and  from  the  various  acceptations  of  the  same 
terms  in  different  districts,  it  is  often  difficult  for  a  farmer  who  reads 
an  account  of  the  agriculture  of  any  other  district  than  that  in  which 
he  resides,  to  judge  what  relation  the  soil  which  is  the  scene  of  these 
operations  bears  to  that  which  he  occupies  himself.  A  certain  know¬ 
ledge  of  chemistry  is  necessary,  in  order  to  be  able  to  ascertain  the 
composition  of  the  soil  with  any  degree  of  accuracy :  and  this  is  of 
importance  to  the  cultivator,  for  it  is  only  in  the  accuracy  in  which 
soils  are  described  and  their  composition  ascertained,  that  the  best 
methods  of  remedying  their  defects,  and  improving  them  by  the  appli¬ 
cation  of  extraneous  matters,  can  be  ascertained. 


II - COMPOSITION  OF  SOILS. 

Although  soils  are  so  very  various  in  fertility  and  texture, 
they  are  all  resolvable  into  the  same  constituent  parts,  and  these  are 
few  in  number.  They  consist,  as  already  observed,  of  earthy  and 
organic  matters  in  a  state  of  combination.  What  is  commonly  called 
earth  may  be  considered  in  two  points  of  view,  either  as  mixed  or  un- 
nuxed  with  animal  and  vegetable  remains.  As  originally  produced 
from  the  decomposition  of  rocks,  earth  is  destitute  of  any  of  these 
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matters ;  but  they  very  soon  enter  into  its  composition,  and  exist  in 
a  considerable  proportion  in  all  soils  not  absolutely  barren.  The 
earths  found  in  soils  appear  very  seldom  to  be  united  chemically,  but 
are  in  general  mere  mechanical  mixtures.  The  organic  matters  of 
the  soil,  with  the  addition  of  certain  compounds  of  iron,  evidently 
give  to  it  the  peculiar  colour  by  which  it  is  characterized,  since  the 
earthy  matters  are  perfectly  white  in  their  pure  state. 

Ot  the  substances  which  form  the  constituent  qarts  of  minerals, 
the  most  widely  diffused  is  silica.  It  is  found  in  quartz,  flint,  and  sand. 
It  is  from  its  abundance  in  quartz,  a  mountain  rock  of  almost  uni¬ 
versal  diffusion,  and  in  feltspar,  which  is  also  one  of  the  most  abundant 
minerals  in  nature,  that  silica  is  important,  as  forming  a  principal  con¬ 
stituent  part  of  all  the  loose  mineral  matter  of  the  earth. 

Silica  is  particularly  distinguished  by  its  hardness,  stones  con¬ 
taining  it  being  used  for  striking  a  light  with  steel.  Besides  hardness, 
it  possesses  the  properties  of  being  almost  insoluble  in  water,  not 
being  corroded  by  acids,  (except  the  fluoric,)  and  little  altered  by  the 
action  of  heat.  From  its  hardness  and  great  insolubility,  silica  is 
the  most  durable  of  the  earths.  WFen  rocks  and  even  mountains 
are,  in  the  course  of  ages,  decomposed  and  reduced  to  fragments, 
silicious  earth  is  the  matter  which  remains,  forming  beds  of  stones  and 
sand  ;  and,  being  the  last  in  being  reduced  to  powder,  its  hardness 
preventing  its  being  pulverized  by  the  friction  produced  by  the  ac¬ 
tion  of  water  rubbing  its  particles  against  each  other,  it  is  not  easily 
lifted  up  and  carried  away  in  suspension  in  rivers  and  streams.  Hence 
sand  and  silicious  pebbles  form  the  chief  part  of  the  beds  of  rivers 
and  of  the  sea.  Many  of  the  other  matters  of  rocks  act  the  part  of 
a  cement,  binding  the  particles  of  silica  to  each  other.  Thus  silica 
may  be  said  to  be  the  bones  of  the  earth,  giving  hardness  and  firm¬ 
ness,  and  rendering  rocks  durable,  so  that  they  can  better  resist  the 
forces  that  tend  to  destroy  them.  When  pure,  it  is  of  a  white 
colour,  but  in  nature  it  is  generally  found  more  or  less  coloured 
from  the  presence  of  other  matters.  Bock- crystal,  or  quartz,  is  a 
very  pure  variety  of  silica.  This  earth  may'be  obtained  by  exposing 
colourless  rock-crystal  for  some  time  to  a  red  heat,  and  then  pound¬ 
ing,  this  being  easy  after  the  mineral  has  been  heated. 

Though  silica  does  not  redden  vegetable  blues,  yet  it  enters 
into  definite  compounds  with  the  different  bases,  and  forms  saline 
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combinations  which  are  distinguished  by  the  name  of  silicates ,  and  is 
hence  called  silicic  acid  by  some  writers  on  chemistry.  Like  other 
weak  acids,  it  is  capable  of  entering  into  a  great  variety  of  combina¬ 
tions  with  bases,  and  these  are  frequently  so  intimate  that  no  other 
acid  is  capable  of  removing  the  base,  and  setting  the  silica  at  liberty. 
The  different  kinds  of  glass  consist  of  two  or  more  silicates  melted 
together,  the  varieties  being  produced  by  the  different  proportions  of 

the  constituents  employed,  the  nature  of  the  alkali,  or  the  presence 
of  foreign  matters. 

Alumina,  next  to  silica,  is  the  most  abundant  of  the  earths, 
and  is  a  principal  ingredient  in  all  soils  not  essentially  sandy  in  their 
nature.  It  is  a  leading  ingredient  in  the  composition  of  clays,  and 
gives  them  that  softness,  plasticity,  and  adhesiveness  for  which  they 
are  distinguished.  In  combination  with  silica,  it  is  found  in  every 
region  of  the  globe,  and  in  rocks  of  all  ages,  being  a  constituent  of 
the  oldest  primary  mountains,  of  the  secondary  strata,  and  of  the 
most  recent  alluvial  depositions.  The  different  kinds  of  clay  of 
which  brick  and  earthen  ware  are  made,  consist  of  the  hydrate  of 
alumina  in  a  greater  or  less  degree  of  purity.  It  commonly  appears 
in  rude  amorphous  masses,  but  it  is  also  sometimes  found  beautifully 
crystallized.  The  ruby  and  the  sapphire,  two  of  the  most  beautiful 

gems  with  which  we  are  acquainted,  are  composed  almost  solely  of 
alumina. 

Pure  alumina  may  be  procured  from  common  alum,  the  sul¬ 
phate  of  alumina  and  potassa,  whence  it  derives  its  name.  It  has 
neither  taste  nor  smell,  and  is  quite  insoluble  in  water.  It  has,  how¬ 
ever,  a  powerful  affinity  for  water,  attracting  moisture  from  the 
atmosphere  with  avidity,  and,  for  a  like  reason,  it  adheres  tenaciously 
to  the.  tongue  when  applied  to  it.  Mixed  with  a  due  proportion  of 
water,  it  yields  a  soft  cohesive  mass  susceptible  of  being  moulded  into 
regular  forms,  a  property  upon  which  depends  its  employment  in  the 
manufacture  ofpottery.  When  once  moistened,  it  cannot  be  rendered 
anhydrous  except  by  exposure  to  a  full  white  heat ;  and  in  proportion 
as  it  is  deprived  of  moisture  it  diminishes  in  volume.  Like  silica,  it 
appears  to  possess  the  properties  both  of  an  acid  and  of  an  alkali 
of  an  acid,  by  uniting  with  alkaline  bases,  such  as  potassa,  lime,  and 
baryta  ;  and  of  an  alkali,  by  forming  salts  with  acids. 

The  next  earthy  constituent  of  soils  is  lime.  This  substance 
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is  never  found  in  a  pure  state,  being  always  in  combination  with 
some  of  the  acids,  but  chiefly  with  the  carbonic.  In  this  form  it  is 
very  abundant,  and  constitutes  the  numerous  varieties  of  limestone, 
marl,  chalk,  and  marble.  United  with  sulphuric  acid,  it  forms 
gypsum,  and  with  the  phosphoric,  it  is  a  principal  ingredient  in 
bone. 

Lime  is  obtained  with  facility  from  the  carbonate,  by  exposing 
it  to  a  strong  heat,  which  drives  the  carbonic  acid  off,  and  that  which 
remains  is  the  caustic  earth,  to  which  we  apply  the  name  of  quicklime. 
When  exposed  to  the  atmosphere  in  this  state,  it  has  a  great  ten- 
dency  to  return  to  the  original  form  of  carbonate,  in  undergoing  which 
change  it  flrst  absorbs  a  large  quantity  of  water,  and  then  assumes  the 
form  of  slaked  lime,  or  according  to  chemical  nomenclature,  has 
become  a  hydrate.  This  hydrate,  in  its  turn,  rapidly  absorbs  carbonic 
acid  fi  oiii  the  air,  and  thus,  in  a  short  period,  the  burnt  lime  returns 
to  its  original  condition,  with  this  difference,  that  it  was  formerly  in 
large  stony  masses,  but  it  is  now  in  a  state  of  fine  powder.  The 
quicklime,  when  first  made,  is  caustic  and  burning  to  the  tongue,  ren¬ 
ders  vegetable  blues  green,  and  is  soluble  in  water ;  but  after  exposure 
to  the  atmosphere,  when  it  has  again  entered  into  combination  with 
carbonic  acid,  it  loses  all  these  properties,  its  solubility  and  its  taste, 
and  will  effervesce  with  any  of  the  mineral  acids,  as  in  its  original 
state. 

In  procuring  lime  on  the  large  scale  for  agricultural  purposes,  the 
common  limestone  of  the  country  is  employed  ;  but  if  lime  of  great 
purity  be  required,  it  should  be  prepared  from  pure  carbonate  of  lime, 
such  as  Iceland  spar,  or  Carrara  marble  j  or  it  may  be  procured  from 
any  of  its  salts  by  a  chemical  process.  In  this  state  it  is  one  of  the 
most  infusible  substances  known,  fusing  with  difficulty  even  with  the 
aid  of  the  oxy-hydrogen  blowpipe.  It  is  in  a  slight  degree  soluble  in 
water,  the  solution  having  a  harsh  acid  taste,  and  turning  vegetable 
blues  to  green.  Quicklime,  in  its  pure  state,  whether  in  powder  or 
dissolved  in  water,  is  injurious  to  vegetation,  rapidly  decomposing 
every  vegetable  substance  ;  but  lime  in  a  state  of  combination  with 
carbonic  acid  is  a  useful  ingredient  in  soils. 

From  the  facility  with  which  limestone  is  converted  into  pow¬ 
der,  it  is  of  great  importance  in  an  agricultural  point  of  view  ;  and 
much  of  its  importance,  doubtless,  arises  from  this  circumstance  alone; 
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foi  could  the  other  earths  be  applied  to  the  soil  in  their  pure  state, 
or  could  we  reduce  them  to  powder  by  mechanical  or  chemical  means, 

we  should  be  able  to  apply  them,  in  a  form  calculated  to  increase  the 
productive  powers  of  the  soil. 

Magnesia  is  not  nearly  so  abundant  as  any  of  the  earths  already 
mentioned.  When  procured  in  a  pure  state,  it  is  a  fine  white  earth, 
very  light,  and  extremely  insipid.  It  exists  in  nature  in  various 
states  of  combination  with  acids  and  other  earths,  and  is  found  in 
various  mineral  springs,  and  in  the  waters  of  the  ocean.  Magnesia 
is  a  principal  ingredient  in  three  rather  singular  mountain  minerals, 
mountain  leather,  mountain  wood,  and  mountain  cork,  so  termed 
from  their  possessing  much  of  the  softness,  flexibility,  and  lightness 
of  leather,  wood,  and  cork,  being  so  light  as  to  float  on  the  surface 
of  water.  The  minerals  of  which  it  forms  a  part,  generally  feel  soft 
and  unctuous.  It  exists  largely  in  serpentine,  chlorite-slate,  and 
hornblend  ;  and  thus,  being  a  constituent  part  of  many  rocks  and 
minerals,  it  forms  a  considerable  part  of  some  soils. 

The  mineral  substances,  then,  which  enter  most  largely  into 
the  composition  of  rocks  and  soils,  are  silica,  alumina,  lime,  and 
magnesia ;  and  when  any  of  these  prevails,  giving  its  character  to  the 
soil,  it  is  frequently  convenient  to  distinguish  it  accordingly,  as  being 
bilicious,  aluminous,  calcareous,  or  magnesian.  Where  silica  prevails, 
as  in  the  case  of  many  sands,  we  may  call  the  soil  silicious ;  where  clay 
prevails,  we  may  call  the  soil  aluminous ;  where  lime  exists  in  quan¬ 
tity,  as  in  the  case  of  chalk,  we  may  call  the  soil  calcareous  ;  and 
where  magnesia  prevails  to  such  an  extent  as  to  give  the  character  to 
the  soil,  it  may  be  termed  magnesian.* 


e  next  widely  diffused  substance,  forming  a  constituent  part 

of  soils,  is  the  oxide  or  peroxide  of  iron.  These  substances  differ 

merely  in  the  latter  containing  an  additional  quantity  of  oxVoe„. 

Oxide  of  iron  is  found  in  different  proportions  almost  every  where 

in  rocks  and  soils ;  and,  in  many  cases,  it  communicates  colour  to  the 

minerals  with  which  it  is  combined.  Its  influence  on  the  productive 

powers  of  soils  has  not  been  well  ascertained;  some  soils  where  it 

cxis  s  eing  extremely  barren,  while,  in  some  fertile  soils,  it  exists  in 
large  quantity. 


*  Elements  of  Practical  Agriculture,  p.  16. 
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The  alkalies,  soda  and  potassa,  are  also  occasionally  found  in 
soils,  being  extensive  products  of  the  mineral  kingdom.  They  are 
never  found  in  a  pure  state,  being  combined  with  acids.  The  for¬ 
mer,  combined  with  carbonic  acid,  forms  the  soda  of  the  shops,  and 
the  latter,  in  combination  with  the  same  acid,  is  known  by  the  name 
of  pearl  ash. 

Besides  the  saline  compounds  formed  of  the  earths  which  have 
been  mentioned,  the  earths,  baryta  and  strontia,  sometimes  form  a 
part  of  soils.  They  rarely,  however,  exist  in  considerable  quantities  ; 
and  not  being  widely  diffused,  they  are  not  deserving  of  being  sepa¬ 
rately  noticed  in  this  place. 


III.— CLASSIFICATION  OF  SOILS. 

Having  treated  of  the  primary  ingredients  in  soils,  we  now  come 
to  a  description  of  their  varieties,  as  they  occur  to  the  husband- 
man.  A  clasification  and  arrangement  of  soils,  which  will  identify 
their  peculiar  properties,  and  show  the  kinds  of  crops  they  are  best 
fitted  to  produce,  will  be  that  which  will  be  found  most  satisfactory. 
According  to  the  nomenclature  in  general  use,  soils  are  distinguished 
as  clayey,  sandy,  gravelly,  and  peaty,  each  possessing  certain  charac¬ 
ters  and  degrees  of  fertility. 

The  clayey  soils  have  for  their  distinguishing  characteristics  the 
adhesion  of  their  parts,  and  the  retention  of  moisture ;  and  these 
characters  alone  will  enable  even  the  inexperienced  to  distinguish 
them.  They  adhere  to  the  feet  when  damp,  they  imbibe  moisture 
slowly,  but  do  not  transmit  it  freely  for  the  use  of  plants;  and  when 
strong  clay  soils  are  brought  quickly  from  a  wet  to  a  dry  state,  they 
approach  to  the  state  of  bricks  previous  to  their  being  burned. 

A  general  character  of  clay  farms  is,  that  although  the  crops 
are  cultivated  at  a  great  expense,  yet  they  are  exceedingly  produc¬ 
tive,  and  generally  of  a  superior  quality.  Much  attention  is  required 
with  regard  to  the  time,  or  rather  the  state  of  the  soil,  before  the 
operations  of  tillage  can  be  commenced.  If  too  dry,  it  turns  up  in 
impenetrable  masses,  very  difficult  of  being  reduced  to  the  requisite 
degree  of  fineness  for  sowing;  and  if  too  wet,  it  is  worked  into  mor¬ 
tar,  poached  into  holes  by  the  feet  of  the  cattle,  and  is  altogether 
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unreduceable  by  the  action  of  the  harrows.  Suitable  seasons  must 
lere  ore  be  chosen  for  conducting  the  operations  of  tillage  on  ciav 
sods  At  the  first  ploughing,  the  clay  comes  up  in  large  clods,  but 
the  oftener  ,t  is  acted  upon  by  the  implements  of  tillage,  at  the  pro¬ 
per  tune,  the  more  is  the  cohesion  of  its  particles  broken,  and  the 
more  easdy  can  the  roots  of  plants  penetrate  the  soil  for  their  support. 

The  due  temperament  for  working  them  is  when  the  clods  can  be 
crushed  by  the  action  of  the  roller. 

Tins  species  of  soil  exhibits  considerable  variety,  and  is  also 
ex  ensive  y  diffused,  in  some  places  occupying  extensive  districts.  In 
the  course  of  large  rivers  toward  their  mouth,  or  rather  in  the  great 
va  eys  through  wh.ch  such  rivers  take  their  course,  vast  deposits  of 
C  ay  aie  usua  y  found,  and  the  soil  here  is  generally  fertile.  Clayey 
so,  s  are  not,  however,  confined  to  the  valleys,  but  abound  wherever 
alumina  is  a  predominating  ingredient  in  the  composition  of  the  sub- 

S  ”  6  .P0°rer  class  of  <%s  forms,  perhaps,  the  most  un¬ 

profitable  description  of  soil  which  can  engage  the  attention  of  the 

usbandman  The  produce  of  such  soils  in  inconsiderable,  and  they 
aie  tilled  wnh  difficulty ;  and  the  herbage  is  not  only  small  in  quan'- 
7,  but  it  ,s  also  coarse  and  little  nutritious.  The  richer  clays  how¬ 
ever  are  valuable,  and  are  peculiarly  adapted  to  the  growth  of 

hustndmr  SUCH  S°ilS  ^  fami'iarly  “  *“■  b7  the 

er  d!lTKfV0iISare  diSfingu!shed  from  the  clayey  by  their  small- 
fro  b  °  enaclty;  and’  llke  them>  they  are  of  all  the  degrees 

r  f:rtility-  From  their  tenuity’ they  ~  b6 

cultivated  with  advantage  without  the  aid  of  manures  and  consoli- 
atmg  suostances,  to  counteract  their  poverty,  and  to  prevent  the 
continual  evaporation  of  moisture  from  them,  which  would  otherwise 
take  place.  A  degree  of  tenacity  and  firmness  may  be  given  to  sandy 

so,  s  by  t  e  treading  of  sheep  folded  upon  them,  while  they  are  mudi 
feitihzed  by  the  dung  and  urine  of  the  animals. 

Although  the  poorer  sands  are  almost  always  marked  by  the 
scantiness  of  their  natural  herbage,  yet  sand,  without  losing  ,£  £ 
tinctive  character  as  a  soil,  may  possess  a  greater  degree  of  cohesive¬ 
ness  Its  particles,  and  be  fertile  by  nature,  or  b/rendered  so  by 

ire'  of  fin  °"  Saml  aVe  s00ner  riPe>  and  some  descriptions 

finer  quality  than  those  from  richer  and  stronger  ground,  but 
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they  are  for  the  most  part  deficient  in  quantity.  The  liability  of 
sandy  soils  to  suffer  from  drought  is  a  great  drawback  on  their  culti¬ 
vation.  At  the  same  time  no  land  pays  better  for  improvement, 
provided  the  means  are  at  hand.  Whatever  application  has  a  ten¬ 
dency  to  give  it  compactness,  will  also  make  it  more  retentive  of 
moisture,  and  thus  correct  one  of  its  greatest  defects.  The  richer 
class  of  sands  is  fitted  for  the  production  of  every  kind  of  herbage 
and  grain  ;  and  is  especially  adapted  for  the  cultivation  of  bulbous 
and  tuberous  rooted  plants. 

Gravelly  soils  bear  a  great  resemblance  in  many  particulars  to 
the  sandy.  They  generally  contain  a  larger  proportion  of  the  unde¬ 
composed  matter  of  the  rocky  basis  of  the  soil,  which  also  exists  in 
a  less  minute  state  of  division  of  its  parts.  Where  this  undecomposed 
matter  is  great,  the  soil,  as  a  matter  of  course,  is  barren ;  and  its  fer¬ 
tility  depends  in  direct  proportion  on  the  quantity  of  organic  matter 
in  its  composition.  The  loose  texture  of  gravelly  soils  renders  them 
unfit  for  the  production  of  wheat  and  beans ;  but  they  are  admirably 
adapted  to  the  growth  of  barley  or  oats.  Unlike  many  sorts  of  sands, 
the  quality  of  the  grain  produced  will  always  be  found  equal  to  its 
appearance ;  and,  like  sands,  they  are  well  suited  to  the  culture  of 
the  different  plants  raised  for  their  roots  and  tubers. 

The  lighter  class  of  soils,  namely  the  sandy  and  gravelly,  may 
further  be  divided  into  calcareous  and  silicious,  according  as  lime  or 
silica  predominates  in  their  composition.  It  is,  indeed,  of  importance 
to  observe  this  distinction  ;  for  the  soils  containing  lime  will  be  gene¬ 
rally  fertile,  and  those  containing  silica  in  large  quantities  will  be 
barren.  The  former  merit  the  appellation  which  is  commonly  given 
to  them,  being  termed  rich  or  kindly  soils,  as  they  retain  the  ferti¬ 
lizing  effects  of  the  manures  which  have  been  applied  to  them  for  a 
length  of  time.  Silicious  soils,  on  the  contrary,  are  called  hungry 
soils;  for  the  vegetable  and  animal  matters  which  may  have  been 
applied  to  them,  not  being  attracted  by  the  earthy  constituent  parts 
of  the  soil,  are  more  liable  to  become  decomposed  and  dissipated  by 
the  action  of  the  atmosphere,  or  carried  off  by  water. 

We  now  come  to  treat  of  the  last  division  of  soils,  namely,  the 
peaty. 

In  treating  of  the  formation  of  soils,  it  has  been  said  that  they 
consist  of  the  detritus,  or  worn-off  portions  of  rocks,  combined  with 
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organic  matter,  and  that  from  the  almost  naked  rock  on  which  the 
seeds  of  parasitic  plants  can  hardly  vegetate,  a  soil  has  been  slowly 
and  gradually  formed  by  the  continued  disintegration  of  the  rocky 
materials  combined  with  an  increasing  quantity  of  organic  matter,  in 
which  the  most  stately  trees  will  grow  and  flourish.  Peaty  soils 
form,  however,  an  exception  to  this  theory.  They  are  formed  from 
very  opposite  causes;  and  it  is  interesting  to  contemplate  how  a 
similar  effect  may  be  produced  by  very  different  means,  and  the 
eaith,  which  supplies  almost  all  our  wrants,  may  become  barren,  alike 
from  the  excessive  application  of  art  or  the  total  neglect  of  it.  Con¬ 
tinued  pulverization  and  cropping  without  manuring  will  certainly 
produce  a  hungry,  barren  soil ;  and  the  total  neglect  of  fertile  lands 
w'ill,  in  certain  situations,  produce  peat  bogs,  by  their  accumulated 
vegetable  products. 

The  matter  comprising  the  soils  of  this  class  varies  exceedingly 
according  to  its  situation  and  distance  from  the  surface ;  but  in  all 
cases  it  retains  the  general  characteristics  of  its  origin,  from  the  quan¬ 
tity  of  the  stems  and  other  parts  of  plants  which  it  contains,  either 
entire  or  in  a  partial  state  of  decay.  At  the  surface,  it  may  be  fibrous, 
and  of  a  brownish  grey  colour  ;  and  lower,  it  may  be  friable,  scaley,  of  a 
light  brown  colour,  and  with  few  fibres.  Still  lower,  it  may  be  compact, 
of  a  deep  brown,  with  an  even  fracture,  and  of  greater  specific  gravity. 
Lower  still,  it  may  be  yet  more  compact,  with  a  smoothish  fracture, 
of  a  pitch  brown  colour,  hard,  or  even  brittle,  and  sometimes  capable 
of  considerable  polish.  Thus,  in  its  texture,  it  varies  from  fibrous  to 
compact ;  it  is  of  a  less  specific  gravity  than  water,  when  dry  ;  plastic 
in  its  moist  state  when  compact,  and  in  some  degree  even  when 
fibrous  ;  and  capable  of  burning  wfth  flame  and  smoke.  Wherever 
wood,  bent,  or  grass  of  any  kind  goes  to  waste,  or  falls  down  and  is 
decomposed,  its  remains  are  changed  into  moss  if  the  necessary  de¬ 
gree  of  humidity  be  present.  A  certain  temperature  is  also  essential 
in  producing  this  change,  since  under  an  increased  temperature  a  total, 
mstead  of  a  partial,  decomposition  of  the  vegetable  matter  would  be 

effected;  hence  it  is  only  in  the  cold  and  temperate  regions  of  the 
earth  that  peat  is  to  be  found. 

I’eat  earth  or  moss,  then,  may  be  called  an  adventitious  soil, 
and  in  its  natural  state,  incapable  of  producing  plants  or  grass  proper 
for  the  support  of  man  or  beast.  From  its  vegetable  composition  it 
would  seem  to  contain  the  necessary  elements  of  fertility,  but  this  is 
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not  found  to  be  the  case.  The  antiseptic  quality  of  the  moss  is  found 
to  be  inimical  to  vegetation,  and,  instead  of  accelerating  it,  changes 
every  vegetable  substance  with  which  it  comes  in  contact  into  a  sub¬ 
stance  analogous  to  itself,  which  is  finally  incorporated  with  it. 

The  improvement  of  peat  earth,  so  as  to  render  it  fitted  for 
agricultural  purposes,  is  an  important  consideration  in  a  country  in 
which  it  abounds  to  such  a  considerable  extent  as  it  does  in  Ireland. 
A  chief  and  striking  feature  of  the  topography  of  the  country  is  the 
extensive  tracts  of  bog  which  are  distributed  over  the  surface  of  the 
island.  The  improvement  of  these  has  long  engaged  the  attention 
of  the  economist,  as  affording  employment  for  a  great  portion  of  the 
unemployed  population  of  the  country.  Gapital  has  been  withdrawn 
from  this  speculation  in  consequence  of  the  over-sanguine  expectations 
which  were  entertained  at  the  commencement  of  the  operations,  but 
which  were  never  destined  to  be  realized  ;  although  there  is  no  doubt 
that  the  greater  part  of  the  bogs  throughout  the  country  would 
affoi  d  profitable  leturns  tor  the  capital  expended  in  their  improve¬ 
ment,  were  it  judiciously  effected. 

The  term  loam  has  been  mentioned  in  describing  the  varieties 
of  soils.  Under  this  denomination  is  included  that  kind  of  soil  which 
appears  to  be  an  intimate  mixture  of  all  the  others.  The  term  is  of 
course  vague  and  unintelligible,  unless  when  some  qualifying  term  is 
prefixed  to  it  indicative  of  its  composition,  as  a  clayey  loam,  sandy 
loam,  or  gravelly  loam,  according  as  either  clay,  sand,  or  gravel 
abounds.  Peat  earth  itself,  it  has  been  said,  may  be  converted  into 
loam,  by  a  judicious  admixture  and  combination  of  the  earths  with  it. 
It  is  therefore  difficult  to  describe  it  with  precision.  It  is  always 
friable  in  its  composition,  readily  admitting  air  and  moisture,  and  as 
readily  discharging  all  excess  of  the  latter,  retaining  only  as  much  as 
is  necessary  to  promote  vegetation  ;  and  neither  liable  to  be  parched 
in  summer,  nor  drenched  and  chilled  with  surface  water  in  winter. 
The  facility  with  which  it  admits  of  culture  is  also  another  distin¬ 
guishing  characteristic.  It  is  suitable  for  every  kind  of  crop,  and 
every  system  of  husbandry.  The  nearer  indeed  any  soil  approaches 
to  the  state  of  loam,  it  is  the  more  valuable. 

The  foregoing  arrangement  will  be  sufficient  for  every  prac¬ 
tical  purpose.  The  farmer,  however,  chiefly  regards  soils  with  re¬ 
lation  to  their  fertility,  independent  of  their  composition.  A  main 
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distinction  between  soils  in  practice,  is  founded  upon  their  comparative 
productiveness,  and  this  is  the  distinction  which  is  most  important 
with  regard  to  mere  value.  We  constantly  refer  to  soils  with  re¬ 
ference  to  their  good  and  bad  qualities,  without  adverting  to  the 
particular  circumstances  which  render  them  of  good  or  bad  quality. 
But  those  other  distinctions  which  are  derived  from  their  constitution 
and  texture  are  important  when  we  regard  the  manner  of  cultivating 
such  a  soil ;  for  the  same  method  of  tillage,  and  the  same  succession  of 
crops,  as  will  be  afterwards  seen,  do  not  apply  to  all  rich  soils,  or  to 
all  poor  soils,  but  are  determined  by  the  character  of  the  soil,  as 
derived  from  its  other  properties. 


IV.—THE  QUALITIES  OF  SOILS  AS  DEMERMINED  BY  THEIR 
SPONTANEOUS  PRODUCTIONS. 

The  characters  of  the  soil,  with  respect  to  its  fertility,  may  also 
be  determined  by  its  spontaneous  vegetable  productions.  The 
nature  of  the  soil,  with  respect  to  its  texture  and  composition,  will 
generally  be  best  determined  by  an  examination  of  the  substance 
itself ;  but  its  fertility  or  powers  of  production  may  be  judged  of  from 
its  natural  produce— in  part  from  the  kinds  of  plants  which  are  pe¬ 
culiar  to  it,  and  in  part  from  the  luxuriance  with  which  they  grow. 

The  spontaneous  productions  of  the  soil  form  the  most  certain 
indications  of  its  fertility ;  for,  -while  the  practical  cultivator  would 
not  engage  with  land,  without  hesitation,  of  which  he  knew  only  the 
results  of  a  chemical  analysis,  or  examined  by  the  sight  and  touch  a 
specimen  brought  to  him,  every  farmer,  on  an  examination  of  its  ve¬ 
getable  productions,  would,  in  general,  feel  little  difficulty  in  deciding 
as  to  its  value  for  cultivation. 

In  a  previous  part  of  this  article  it  has  been  seen  that  the  soils 
of  all  countries  bear  a  close  resemblance  to  each  other,  being  the 
result  of  the  disintegration  or  decomposition  of  mineral  substances, 
which  are  universal  in  their  distribution.  But  the  case  is  very 
different  with  regard  to  the  plants  which  grow  upon  these  soils ;  and 
to  any  one  at  all  acquainted  with  the  distribution  of  vegetables  over 
the  globe,  it  would  never  occur  to  classify  them  according  to  soil 
exclusively*  The  sands  of  Southern  Africa,  and  the  sands  of 
Northern  Europe  present  no  common  features  of  vegetation  ;  nor 
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are  the  marshes  of  Surinam  and  those  of  Lapland  characterized 
apart  by  peculiar  classes  of  plants.  In  short,  every  species  of  plant 
has  a  certain  range  of  its  own,  beyond  which  it  does  not  extend. 
Every  zone  from  the  equator  to  the  pole  is  distinguished  by  a  dif¬ 
ferent  vegetation,  and  different  regions  have  their  peculiar  plants,  so 
that  a  Norwegian  landing  at  Rio  Janerio  finds  himself,  as  it  were, 
in  a  new  world,  the  vegetation  of  which  recalls  nothing  of  that  from 
which  he  has  come,  whatever  the  geological  or  geographical  features 
of  the  country  may  do. 

In  attempting,  therefore,  to  solve  a  question  having  reference  to 
the  relation  existing  between  vegetables  and  soils,  any  general  results 
that  might  be  elicited  seem  to  be  beyond  the  limits  of  our  present 
state  of  information.  Vegetation  is  affected,  in  an  especial  degree, 
by  temperature,  and  in  no  considerable  tract  will  the  temperature 
be  found  to  be  uniform.  It  is  only,  then,  within  narrow  limits, 
and  under  given  conditions  of  climate,  that  the  nature  of  the  soil  can 
in  any  degree  be  indicated  by  the  plants  produced  on  it. 

The  quality  of  the  soil  is  indicated  with  greater  certainty  by 
an  examination  of  the  state  of  luxuriance  of  the  plants  produced,  than 
by  ascertaining  the  peculiar  genera  and  species  growing  on  it.  There 
are  few  plants  spontaneously  produced  on  land  fit  for  cultivation,  that 
are  confined  exclusively  to  any  peculiar  description  of  soil,  or  any 
particular  locality ;  and  any  general  conclusions  arrived  at,  respecting 
the  quality  of  the  soil,  from  the  particular  plants  produced,  cannot 
be  implicitly  relied  on.  Within  certain  limits,  as  those  of  a  country 
having  throughout  nearly  the  same  climate,  with  respect  to  humidity 
and  temperature,  it  might  be  supposed  that  particular  soils  would  be 
indicated  by  peculiar  plants;  but  even  within  the  circumscribed 
limits  of  a  country,  great  varieties  of  climate  may  exist,  arising  from 
elevation  and  exposure  :  and  any  calculations  founded  on  this  datum 
would  prove,  in  many  respects,  erroneous.  Besides,  the  several  sorts 
of  soils  pass  into  each  other  by  almost  imperceptible  gradations,  and 
their  productive  powers  being  influenced  to  a  great  extent,  both  as  to 
the  species  of  plants  produced,  and  their  luxuriance,  by  the  absence 
or  presence  of  moisture  in  the  soil,  as  to  produce  plants  of  the  most 
opposite  qualities  and  natural  habits,  in  circumstances  apparently 
similar. 

The  fertility  of  soils,  generally  speaking,  is  denoted  by  their 
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powers  to  yield  the  useful  plants ;  and  it  is  a  law,  with  few  exceptions, 
that  the  poorer  the  soil  is,  the  less  nutritious  are  the  plants  which, fin 
its  natural  state,  it  produces.  The  soils  of  the  poorest  class  produce 
mosses,  lichens,  and  heaths,  which  are  less  nutritious  than  the  grasses. 
As  the  soil  improves  in  quality,  the  grasses  become  intermixed  with 
these  inferior  plants.  As  improvement  advances,  the  proportion  of 
the  grasses  to  that  of  the  other  plants  not  only  increases,  but  they 
become  more  valuable  in  their  kind,  and  more  numerous  in  their 
species  ;  and,  in  like  manner,  the  leguminous,  and  other  herbage 
plants,  indicate,  by  their  kinds  and  greater  numbers,  the  increasing 
fertility  of  the  soil. 

Cultivation  and  local  circumstances  having  such  influence  on 
the  peculiar  vegetation  of  any  particular  district,  little  confidence 
can  be  placed  in  lists  of  plants  indicative  of  particular  soils.  A  total 
change  may  be  affected  in  the  vegetation  of  a  tract  of  country,  by 
cultivation,  and  the  same  plants  will  not  again  be  found  growing  in  it, 
no  matter  how  long  it  may  be  afterwards  laid  down  to  grass.  The 
farmer,  or  indeed  any  one  accustomed  with  country  objects,  will, 
however,  have  little  difficulty  in  determining  the  character  of  the 
soil  from  the  general  appearance  of  its  vegetation,  without  even  as* 
certaining  the  name  of  a  single  plant  growing  on  it. 


V.-— RELATION  EXISTING  BETWEEN  THE  SOIL  AND  SUBSOIL. 

The  value  of  the  soil  for  agricultural  purposes  is  affected  in  a 
great  degree  by  the  nature  of  the  subsoil  upon  which  it  is  incumbent. 
Hence  the  necessity  of  the  farmer  becoming  acquainted  with  the 
nature  of  the  subjacent  strata  as  well  of  the  superincumbent. 

The  subsoil,  it  has  been  said,  is  distinguished  from  the  soil 
by  the  absence  of  animal  or  vegetable  remains  in  its  composition, 
ft  lies  immediately  under  the  soil,  and  extends  to  an  indefinite 
depth.  Where  it  is  distinctly  terminated  by  another  stratum  of  a 
different  nature,  at  a  depth  capable  of  influencing  the  soil,  then  a 
second  subsoil  may  be  enumerated.  The  soil  may  be  limited  in  its 
supeificial  extent  by  the  solid  rock  appearing  at  the  surface,  and 
where  this  is  the  case,  no  soil  is  said  to  exist  in  such  places.  The 
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subsoil,  however,  may  be  either  loose  matter  or  solid  rock;  for  the 
latter  is  considered  as  subsoil  as  much  as  a  substratum  of  clay,  marl, 

or  sand  would  be ;  but  where  there  is  no  soil,  there  cannot,  of 
course,  be  any  subsoil. 

The  subsoil  is  deserving  of  attention  on  various  accounts.  By 
examining  the  subsoil,  information  may  be  gained  regarding  the 
soil  itself;  for  the  materials  of  the  latter  are  often  similar  to  those 
which  enter  largely  into  the  composition  of  the  former,  though  the 
substances  in  the  soil  are  necessarily  altered  by  various  mixtures  in 
the  course  of  cultivation.  The  subsoil  may  be  of  use  to  the  soil, 
by  supplying  its  deficiencies  and  correcting  its  defects.  The  hazard 
and  expense  of  cultivating  the  surface  are  often  considerably  augment- 
ed  by  detects  in  the  lower  stratum. 

In  cases  where  the  soil  is  directly  incumbent  on  the  solid  rock, 
it  would  seem  that  it  had  been  formed  by  the  gradual  disintegration 
of  tne  locks  below,  and,  hence,  is  of  the  same  composition  as  the 
rock  upon  which  it  rests.  This  is  chiefly  the  case  with  the  soils  of 
mountains  and  elevated  grounds  ;  for,  in  plains,  the  soil  is  generally 
formed  by  the  intermixture  of  the  parts  of  different  and  distant  strata. 
Where  the  soil  rests  directly  upon  the  rock,  without  any  considera¬ 
ble  intervening  stratum  of  earthy  matter,  it  may  be  supposed  that  its 
quality  will  be  affected  by  the  nature  of  the  rock  from  which  it  is 
formed.  Thus  the  soils  of  certain  rocks  are  more  or  less  productive 
than  others.  Those,  for  example,  formed  directly  on  granite,  quartz, 
serpentine,  and  generally  on  the  rocks  termed  primitive,  are  greatly 
deficient  in  fertility.  The  soils  formed  from  magnesian  limestone 

are  often  infertile,  while  those  of  the  other  secondary  calcareous 
rocks  are  productive. 

But  soils  do  not  generally  rest  directly  upon  the  rock.  More 
frequently  they  lie  upon  earthy  strata,  easily  distinguishable  from 
,.hat  which  is  piopeily  called  soil.  Now,  all  earthy  subsoils  may, 
like  the  soils  themselves,  be  distinguished  into  two  divisions,  of  stiff 
and  light,  or  rather  of  retentive  and  porous.  The  retentive  are  those 
which  contain  a  great  proportion  of  clay,  and  which  are  cohe¬ 
sive  in  their  parts,  and  little  pervious  to  fluids;  the  porous  are 

those  of  a  looser  texture,  and  they  consist,  more  or  less,  of  sand  and 
gravel. 
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A  retentive  clayey  subsoil  is  in  general  found  to  be  highly  in¬ 
jurious  to  vegetation.  Where  the  soil  is  incumbent  on  a  subsoil 
of  this  quality,  it  is  constantly  soaked  with  water,  and  is  tilled  with 
difficulty.  The  retention  of  an  undue  quantity  of  moisture  diminishes 
the  beneficial  action  of  the  manures  which  have  been  applied  to  the 
land,  and  the  crops  on  such  soils  make  little  progress.  Hence, 
their  grain  is  of  inferior  quality,  and,  when  in  grass,  their  herbage  is 
coarse. 

A  porous  subsoil  is  uniformly  attended  with  this  advantage,  that, 
by  its  means,  all  superfluous  moisture  is  absorbed.  Below  clay,  and 
all  the  varieties  of  loam,  an  open  subsoil  is  particularly  desirable.  It 
is  favourable  to  all  the  operations  of  husbandry;  it  tends  to  correct 
the  imperfection  of  too  great  a  degree  of  absorbent  power  in  the 
soil  above  ;  and  it  promotes  the  beneficial  action  of  manures,  con¬ 
tributes  to  the  growth  and  preservation  of  seeds  in  the  soil,  and 
insures  the  future  prosperity  of  the  plants.  Hence  it  is  that  a 
thinner  soil,  with  a  favourable  subsoil,  will  produce  better  crops 
than  a  deeper  one  incumbent  on  wet  clay,  or  on  cold  or  non-absorb¬ 
ent  rock. 

But  not  only  is  the  soil  affected  by  the  depth  and  texture  of  the 
subsoil,  but  by  its  quality.  There  are  cases  when,  from  natural  re¬ 
volutions,  that  which  is  properly  the  soil  forms  the  lower  stratum, 
as  in  the  case  of  sandy  downs,  where  the  original  surface  had  been 
covered  by  the  sand  ;  but  in  general,  the  lower  stratum  is  far  less 
suited  to  the  nourishment  of  plants,  and  in  many  cases  contains 
matter  which,  if  in  too  great  abundance,  is  exceedingly  injurious  to 
vegetation. 

Whether  the  subsoil  be  retentive  or  porous,  the  soil  which  rests 
upon  it  should  be  of  good  depth ;  and  in  proportion  to  that  depth 
will  it  be  affected  by  the  nature  of  the  subsoil.  If  a  retentive  sub¬ 
soil  is  placed  very  near  the  surface,  not  only  is  the  soil  too  shallow 
for  the  purposes  of  vegetation,  but  it  is  too  easily  affected  by  the 
alternations  of  dryness  and  moisture  ;  and  if,  again,  a  porous  subsoil 
be  very  near  the  surface,  the  roots  of  the  plants,  as  in  the  other  case, 
not  only  have  not  sufficient  space  to  extend  themselves,  but  the  mois¬ 
ture  of  the  soil  is  too  easily  exhausted  by  heat  to  the  injury  of  vege¬ 
tation. 
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VI.— MEANS  OF  INCREASING  THE  PRODUCTIVE  POWERS  OF  SOILS, 

Having  now  explained  the  nature  and  properties  of  soils,  their  for¬ 
mation,  composition,  and  varieties,  with  the  connexion  between  the 
soil  and  subjacent  strata,  it  remains  to  point  out  the  means  at  the 
command  of  the  farmer  for  maintaining  or  increasing  their  fertility. 

Considering  that  the  soil  is  a  natural  production,  and  that  the  la¬ 
bour  of  art  has  had  nothing  to  do  in  its  formation,  it  might,  at  first 
sight,  be  imagined,  that  it  was  beyond  the  reach  of  art  to  make  any 
sensible  change  in  its  composition  and  properties :  and  although,  by 
long-continued  exertion,  the  nature  of  the  soil  may  be  greatly  modi- 
tied,  and  the  cause  of  infertility,  to  a  certain  extent,  removed,  yet  the 
work  is,  in  most  cases,  one  of  great  labour,  and  should  not  be  under¬ 
taken  without  the  utmost  previous  consideration.  Well-directed 
labour  is,  however,  capable  of  effecting  great  and  important  results, 
and  has  already  done  so  much  towards  improving  the  soil  of  the 
country,  that  the  improvement  of  the  soil  may  be  regarded  as  one  of 

the  most  important  objects  which  can  occupy  the  attention  of  the 
husbandman. 

A  knowledge  of  the  nature  and  properties  of  soils  is  absolutely 
necessary  before  their  improvement  can  be  undertaken  with  even  the 
slightest  chance  of  success.  The  soil,  may  be  barren  from  the  pre¬ 
sence  of  some  particular  ingredient,  and,  were  the  cultivator  aware 
of  this,  the  noxious  substance  might  be  neutralized  with  little  diffi¬ 
culty.  It  may  be  deficient  in  some  particular  substance  which  is 
perhaps  not  far  distant,  and  which,  therefore,  might  be  easily  added 
to  it.  It  may  be  infertile  from  superfluous  moisture  ;  but  this  can¬ 
not  be  thoroughly  removed  without  a  previous  knowledge  of  the 

structure  of  the  soil,  and  of  the  mechanical  arrangement  of  the  sub¬ 
jacent  strata. 

In  order  that  the  productive  powers  of  soils  may  be  developed  to 
the  fullest  extent,  they  must  consist  of  mineral  matters  and  organic 
substances,  combined  together  in  definite  proportions  ;  and  where 
any  of  the  ingredients  either  predominates,  or  exists  only  in  small 
quantity,  the  constitution  of  the  soil  is  defective.  It  must  also  be 
constituted  so  as  to  maintain  such  a  degree  of  moisture,  both  in  very 
dry,  and  in  very  wet  seasons,  as  to  give  only  a  healthy  supply  to  the 
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plants  ;  and  all  our  fertile  soils,  accordingly,  have  a  power  of  sup¬ 
plying  themselves  with  moisture,  and  of  retaining  it  only  so  long  as 
it  may  be  required. 

The  mechanical  state  of  division  in  which  the  component  parts  of 
the  soil  exist  seems  to  have  much  greater  influence  on  its  fertility 
than  the  chemical  agency  of  its  constituent  particles,  inasmuch  as  they 
would  seem  to  have  been  saturated  with  the  principles  with  which 
they  combine,  and  which  they  imbibe  from  the  atmosphere ;  and, 
therefore,  in  general,  until  they  are  decomposed  by  other  agents  ap¬ 
plied  by  man,  they  remain  inert,  without  exerting  a  chemical  action 
upon  each  other,  or  a  stimulating  one  upon  the  roots  of  vegetables 
imbedded  in  them.  Thus  it  is  known  that  lime  applied  to  land  for 
agricultural  purposes,  by  becoming  converted  into  a  carbonate,  soon 
loses  all  its  energy,  and  no  longer  possesses  a  quickening  power  upon 
the  living,  nor  a  decomposing  one  upon  the  dead  vegetation  of  the 
soil,  with  which  it  has  been  intermixed.  The  manner  in  which  soils 
operate  upon  vegetables,  therefore,  depends  upon  their  circum¬ 
stances  as  to  compactness  or  looseness,  impregnation  with  water  or 
dryness,  exposure  to  sun  or  weather,  or  other  accidental  circum¬ 
stances,  among  which  the  degree  of  comminution  of  the  particles  oc¬ 
cupies  a  prominent  place. 

Soils,  then,  may  be  rendered  better  fitted  for  answering  the  pur¬ 
poses  of  agriculture,  by  the  following  means : 

1.  By  an  alteration  of  their  constituent  parts. 

2.  By  changing  their  relation  with  respect  to  moisture. 

3.  By  changing  their  texture,  depth,  and  properties  by  tillage. 

The  constituent  parts  of  soils  may  be  altered  by  the  addition  or 

subtraction  of  certain  ingredients  in  which  they  are  deficient,  or  con¬ 
tain  in  superabundance  ;  and  also  by  the  chemical  change  of  some  part 
or  parts  by  incineration. 

In  ascertaining  the  composition  of  soils,  with  a  view  to  their  im¬ 
provement  by  an  alteration  of  their  constituent  parts,  any  particular 
ingredient  which  is  suspected  to  be  the  cause  of  their  unproductive¬ 
ness  should  be  particularly  attended  to.  A  soil  of  good  apparent 
texture  containing  certain  compounds  of  iron,  will  be  sterile,  but  the 
obvious  remedy  is  the  application  of  lime,  which  will  neutralize  their 
injurious  effects.  If  there  be  an  excess  of  calcareous  patter  in  the 
soil,  it  may  be  improved  by  the  application  of  sand  or  clay.  The 
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best  natural  soils  are  those  the  materials  of  which  have  been  derived 
irom  different  strata,  and  are  minutely  divided  and  intimately  blended 
together  ;  and  in  improving  soils,  the  cultivator  cannot  do  better  than 
mutate  this  process  of  nature.  Thus  we  may  add  silicious  matter 
when  the  soil  is  too  stiff,  and  aluminous  matter  when  it  is  too  loose, 
until  the  required  degree  of  consistency  be  attained. 

A  certain  change  in  the  constituent  parts  of  the  Soil  is  effected  by 
the  application  of  manures,  which  so  frequently  takes  place  while  the 
and  is  in  cultivation.  The  soil  is  found  to  be  deprived  of  certain  in¬ 
gredients  during  the  progress  of  vegetation,  and  it  is  also  ascertained 
t  iat  these  substances  are  again  supplied  by  the  application  of  organic 
matters  to  the  soil,  whether  of  animal  or  vegetable  origin.  Besides 
supplying  vegetables  in  a  growing  state  with  that  food  which  they 
require,  the  application  of  organic  substances  also  tends  to  change  the 
texture  of  the  soil,  and  otherwise  improve  it;  and  accordingly  all 
good  soils  are  found  to  contain  a  large  proportion  of  them.  It  must 
be  remembered,  however,  that  such  matters  are  exhausted  by  a  series 
of  ciopping  ;  hence  it  is,  that  in  supplying  organic  matters  a  temporary 
ood  is  provided  for  plants,  which,  in  all  cases,  extends  its  agency  only 
to  a  certain  number  of  crops  ;  but  when  the  soil  is  rendered  of  the 
best  possible  constitution  and  texture  with  regard  to  its  earthy  con¬ 
stituents,  its  fertility  may  be  considered  as  permanently  established. 

The  removal  of  superabundant  ingredients  in  soils  may  also  be 
occasionally  effected,  and  this  is  sometimes  one  of  the  simplest  and 
most  effectual  means  of  their  improvement.  It  occasionally  happens 
that  the  surface  of  a  soil,  otherwise  well  proportioned,  is  thickly 
covered  with  peat,  with  gravel,  or  with  small  stones.  In  such  cases 
a  simple  and  effectual  mode  of  improvement  consists  in  removing  the 
superabundant  materials.  This  can  seldom  be  put  into  practice  on  a 
large  scale  with  such  heavy  materials  as  gravel  or  stones ;  but  im- 
provements  in  the  case  of  peat  have,  in  this  manner,  been  repeatedly 
effected  on  a  large  scale.  Sometimes  this  mode  of  improvement  may 

be  carried  into  effect  by  turning  down  the  surface,  and  raising  up  a 
stratum  of  better  earth. 

Further,  the  constituent  parts  of  soils  may  be  altered  bv  incinera- 
*1011,  or,  as  the  practice  is  more  usually  termed,  paring  and  burning. 
The  soils  improved  by  this  operation  are  all  such  as  contain  too  much 
dead  vegetable  fibre,  and  which  consequently  lose  from  one-half  to 
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one-third  of  their  weight  by  incineration,  and  all  such  as  contain  their 
constituent  parts  in  an  impalpable  state  of  division  ;  but  on  soils  con¬ 
taining  a  just  mixture  of  the  earths,  and  which  have  been  previously 
under  tillage,  torrefaction  cannot  be  useful. 

With  respect  to  the  second  mode  of  improving  soils,  namely,  by 
changing  their  relation  with  respect  to  moisture,  it  may  be  remarked, 
that  although  water  is  a  necessary  element  in  the  process  of  vegeta¬ 
tion,  yet  when  supplied  in  too  large  quantities,  instead  of  being  useful 
it  becomes  injurious.  The  pernicious  effects  of  superfluous  moisture 
are  well  known  to  every  cultivator.  When  an  undue  supply  of  mois¬ 
ture  is  present,  the  operations  of  tillage  are  retarded,  and  even  altoge¬ 
ther  obstructed  :  and,  on  wet  soils,  the  produce  is  not  only  small  in 
quantity,  but  also  deficient  in  nutritive  properties.  In  warm  coun¬ 
tries  the  soil  is  comparatively  little  injured  by  an  excess  of  moisture, 
and  more  frequently  suffers  from  an  insufficiency  of  it ;  but  in  a  hu¬ 
mid  climate  like  that  of  this  country,  the  operation  of  conveyingaway 
the  water  which  is  in  excess  is  an  essential  one,  and,  if  neglected,  the 
best  devised  scheme  of  improvement  may  fail.  It  must  be  evident  to 
any  one  in  the  least  acquainted  with  the  statistics  of  agriculture,  that 
by  much  the  greater  portion  of  the  arable  land  of  the  country  is  under 
imperfect  tillage,  arising  from  the  want  of  complete  draining  ;  and 
looking  even  to  the  best  cultivated  districts,  much  of  the  land  will  be 
seen  suffering  from  wet  or  damp.  In  this  department  of  agriculture 
greater  improvements  have  taken  place  lately  than  perhaps  in  any 
other.  The  various  modes  which  have  been  found  efficient  in  practice 
for  the  removal  of  superfluous  moisture  from  the  soil,  will  be  treated 
of  at  length  under  the  head  of  Draining. 

But  although  an  excess  of  moisture  so  generally  prevails  in  this  cli¬ 
mate,  it  is  not  by  any  means  universal,  and,  in  certain  cases,  the  fer¬ 
tility  of  the  soil  can  be  increased  by  the  addition  of  moisture.  In 
warm  climates,  this  deficiency  of  moisture  is,  of  course,  more  severely 
felt,  yet  even  in  our  own  climate  irrigation,  or  the  watering  of  land, 
is  often  attended  by  beneficial  results.  Though  practicable  in  the 
case  of  arable  land,  it  is  chiefly  confined  to  the  watering  of  grass  land 
during  the  winter  and  spring  months.  This  curious  and  interesting 
branch  of  rural  economy  shall  be  described  at  length  when  treating 
of  the  management  of  grass  land. 

The  mechanical  division  of  the  parts  of  the  soil,  by  which  an  altera- 
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lion  is  produced  in  its  depth,  texture,  and  properties,  is  a  very  obvious 
improvement,  and  applicable  to  every  soil,  in  proportion  to  its  ad¬ 
hesive  texture.  Even  a  pure  silicious  soil  will,  if  left  untouched,  be¬ 
come  too  compact  for  the  admission  of  air,  rain,  and  heat,  and  for 
the  free  growth  of  the  fibres  of  the  roots  of  plants  ;  and  clay  soils  will, 
without  pulverization,  become  so  compact  in  their  texture*  as  to  pro¬ 
duce  only  fibrous-rooted  perennial  plants.  Annuals,  and  r amenta¬ 
ceous-rooted  plants  cannot  penetrate  such  soils. 

An  important  feature  in  the  improved  system  of  drill  husbandry  is 
the  increased  tillage  given  to  the  soil  during  the  growth  of  the  crop, 
and  the  consequent  increased  comminution  of  its  parts  ;  and  the 
superior  crops  which  have  been  obtained  off  the  land  since  the  intro¬ 
duction  of  that  system  are,  in  no  small  degree,  to  be  attributed  to  the 
greater  degree  of  pulverization  given  to  the  soil  But  pulverization, 
on  y  effected  to  the  depth  of  the  furrow  slice  in  ploughing,  or  even  to 
the  depth  of  the  soil  itself,  cannot  be  regarded  as  perfect,  especially 
in  the  case  of  retentive  subsoils  ;  for  if  the  soil  be  merely  loosened 
only  a  few  inches  in  depth,  in  continued  wet  weather  it  soon  gets  into 
a  state  unfit  for  vegetation  ;  the  water  becomes  stagnant,  and  all  the 
soluble  matter  m  the  soil  is  either  washed  out,  or  rendered  inactive 
by  being  so  thoroughly  soaked  with  water  as  to  exclude  the  air. 
When  the  soil,  however,  is  artificially  deepened,  and  the  subsoil  is 
also  made  porous  to  a  much  greater  depth,  the  rain  and  superfluous 
moisture  gradually  sink  down  to  the  whole  depth  of  the  porous  stra¬ 
tum,  and  from  thence  to  the  channels  previously  formed  for  conveying 
it  off  the  land.  In  time  of  drought  the  well-pulverized  soil  will  re¬ 
tain  a  much  greater  supply  of  moisture  for  the  nourishment  of  plants, 
thus  draining  off  the  abundant  water  during  heavy  rains,  and  supply¬ 
ing  the  means  for  healthy  vegetation  at  all  times. 

Deep  pulverization,  combined  with  a  previous  thorough  system  of 
drainage,  is  indeed  one  of  the  most  important  and  valuable  improve¬ 
ments  practised  in  modern  agriculture.  The  kinds  of  land  to  which 
this  species  of  management  is  chiefly  applicable,  are  the  different 
varieties  of  clayey  soils,  and  all  such  as  are  situated  upon  retentive 
subsoils.  Before  the  introduction  of  this  system  these  soils  were  very 
difficult  to  manage,  but  after  being  thoroughly  drained,  and  pulverized 
by  the  action  of  the  subsoil  plough,  they  become  the  most  valuable 
soils  under  cultivation,  being  tilled  with  little  difficulty,  and  producing 
valuable  crops. 
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The  chemical  effect  of  pulverizing  the  soil  is  certainly  advantageous 
to  the  plant  in  two  ways,  besides  others  with  which  we  are  very  likely 
at  present  unacquainted  :  it  renders  the  soil  penetrable  to  a  much 
greater  depth  by  the  roots,  or  minute  fibres  of  the  plant,  and  conse¬ 
quently  render  more  available  any  decomposing  matters  or  earthy 
ingredients  contained  in  it;  and  it  makes  it  more  freely  permeable 
by  the  atmosphere,  rendering  in  consequence  a  greatly  increased  sup¬ 
ply,  not  only  of  oxygen  gas  to  the  roots  of  plants,  but  also  yielding 
more  moisture  both  from  the  soil  and  atmosphere.  It  is  to  be  re¬ 
membered  by  the  cultivator,  that  this  absorption  of  moisture  from 
the  air  is  as  incessantly  going  on,  as  it  is  contained  in  it,  abounding 
most  when  most  needed  by  plants,  that  is,  in  the  warmest  and  driest 
weather.  This  property  possessed  by  the  soil  of  absorbing  moisture 
from  the  atmosphere,  and  the  importance  of  increasing  that  power 
by  pulverizing  the  soil,  is  not  nearly  so  well  understood  as  is  desirable, 
although  the  farmer  has  the  means  of  convincing  himself  of  the  fact 
by  the  most  simple  experiments.  It  is,  indeed,  an  almost  unfailing  test 
of  the  comparative  value  of  soils.* 

# 

*  “  The  power  of  the  soil  to  absorb  moisture  from  the  atmosphere,  depends,  in 
a  great  measure,  upon  the  state  of  division  of  its  parts,  the  more  divided  they 
are,  the  greater  being  their  absorbent  powers.  This  property  of  soils  is  much 
connected  with  their  fertility  ;  when  this  power  is  great,  the  plant  is  supplied 
with  moisture  in  dry  seasons,  and  the  effect  of  evaporation  during  the  day  being 
counteracted  by  the  absorption  of  aqueous  vapour  from  the  atmosphere  by  the 
interior  parts  of  the  soil  during  the  day,  and  both  by  the  interior  and  exterior 
during  the  night.  The  stiff  clays  which  take  up  the  greatest  quantity  of  water, 
when  it  is  poured  upon  them  in  a  fluid  form,  are  not  the  soils  which  absorb 
most  moisture  from  the  atmosphere  in  dry  weather  ;  they  cake,  and  present  only 
a  small  surface  to  the  air,  and  the  vegetation  is  generally  as  much  injured  by 
drought  on  them  as  on  sand.  The  soils  which  are  most  efficient  in  supplying  the 
plant  with  water  by  atmospheric  absorption,  are  those  in  which  there  is  a  due 
mixture  of  sand,  finely  divided  clay  and  carbonate  of  lime,  with  some  animal  or 
vegetable  matter,  and  which  are  so  loose  and  light  as  to  be  easily  permeable  to 
the  atmosphere.  With  respect  to  this  quality,  carbonate  of  lime,  and  animal  and 
vegetable  matter  are  of  great  use  in  soils,  they  give  absorbent  power  to  the  soil, 
without  giving  it  likewise  tenacity  :  sand,  which  also  destroys  tenacity,  on  the 
contrary,  gives  it  little  absorbent  power.  I  have  compared  the  absorbent  powers 
of  many  soils  with  respect  to  atmospheric  moisture,  and  I  have  always  found  it 
greatest  in  the  most  fertile  soils,  so  that  it  affords  one  method  of  judging  of  the 
productiveness  of  land,”— Davy's  Agricultural  Chemistry,  p.  182. 
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The  depth  of  pulverization  depends  in  some  degree  on  the  nature 
of  the  soil  and  subsoil.  In  rich  clays  it  can  scarcely  be  too  deep,  and 
even  in  sands,  unless  the  subsoil  contains  some  principle  inimical  to 
vegetation,  deep  comminution  should  be  practised.  The  average 
depth  may  be  from  ten  or  twelve  to  fifteen  inches. 

A  porous  subsoil  has  been  seen  to  contribute  to  the  fertility  of  the 
soil,  and  the  richest  and  most  productive  soils  have,  accordingly, 
always  a  subsoil  pervious  to  moisture,  which  carries  it  off  as  it  falls, 
by  imbibing  it  or  filtering  it  to  a  considerable  depth  below  the  active 
soil ;  so  we  ought  artificially  to  make  a  complete  drainage  of  subsoils, 
to  produce  the  same  effect,  by  having  drains  at  short  intervals,  and 
by  deep  or  subsoil  ploughing  across  these  drains,  to  draw  off  the 
water  to  them  which  falls  on  the  surface,  so  that  the  active  soil  may 
be  always  kept  so  dry  as  to  fit  it  for  the  purposes  of  vegetation. 

Such  are  the  reasonable  advantages  derivable  from  the  due  pulve¬ 
rization  of  the  soil,— advantages  which  in  most  cases  must  be  more  or 
less  easily  within  the  reach  of  every  cultivator.  It  possesses,  too,  the 
great  advantage  of  improving  land  from  its  own  resources.  No  other 
distiict  need  be  impoverished;  no  expensive  artificial  fertilizers  pro¬ 
cured,  to  enable  the  farmer  to  render  that  portion  of  his  land  pro¬ 
ductive,  which  has  been  hitherto  neglected.  He  has  only  to  avail 
himself  of  the  advantages  which  the  improved  construction  of  agri¬ 
cultural  machinery  now  offers  for  his  service. 

The  soil  being  the  laboratory  in  which  the  food  or  nutriment  of 
the  plant  is  prepared,  and  the  medium  through  which  it  is  conveyed 
to  the  roots,  it  becomes  a  matter  of  primary  importance  to  the  gar¬ 
dener  and  agriculturist,  to  obtain  correct  ideas  of  its  component  parts, 
and  the  offices  which 'they  perform  in  the  work  of  vegetation.  In  - 
this  respect,  chemical  research  cannot  fail  to  instruct,  and  rationally 
entertain,  being  the  only  sure  guide  which  can  be  appealed  to  by  the 
cultivator  in  cases  of  doubt ;  for  the  nature  of  earths  and  soils  can 
never  be  properly  understood,  or  scientifically  ameliorated,  until  their 
components  be  discovered  and  calculated  by  means  which  cannot 
mislead. 

Some  slight  proficiency  in  the  analysis  of  soils  is,  indeed,  a  qualifi¬ 
cation  which  every  scientific  cultivator  should  endeavour  to  attain, 
and  which  he  may  do  without  much  difficulty.  In  the  first  trials  made 
by  inexperienced  persons,  much  precision  of  result  is  not  to  be  ex™ 
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pected.  Difficulties  will  no  doubt  present  themselves,  but  in  over¬ 
coming  them  the  most  useful  kind  of  practical  knowledge  will  be  ob¬ 
tained,  and  nothing  is  so  instructive  in  experimental  science  as  the 
detection  of  mistakes.  The  correct  analyst  ought  to  be  well  grounded 
in  general  chemical  information,  which  is  now  comparatively  easy  to 
be  obtained  from  any  of  the  numerous  elementary  works  on  the  sub¬ 
ject  ;  but,  perhaps,  there  is  no  better  mode  of  gaining  it  than  by 
attempting  oiiginal  investigations.  In  pursuing  his  experiments,  he 
will  be  continually  obliged  to  learn  from  books  the  history  of  the 
substances  he  is  employed  or  acting  upon,  and  his  theoretical  ideas 
will  be  more  valuable  in  being  connected  with  practical  operation, 
and  acquired  for  the  purpose  of  discovery. 

But,  however  instructive  original  investigations  may  be,  they  will 
larely  be  attempted  by  the  mere  tyro,  and  some  proficiency  must  be 
attained  in  manipulations,  which  will  be  best  effected  by  following  the 
directions  of  some  experienced  chemist  for  conducting  the  process  of 
analysis.  As  an  example,  we  here  quote  those  of  Dr.  Madden,  com¬ 
municated  to  the  Highland  and  Agricultural  Society  of  Scotland,  as 
being  simple,  and  well  calculated  to  effect  the  object  in  viewA 

For  the  chemical  investigation  of  soil,  a  certain  quantity  is  to  be 
taken  and  mixed  with  seven  or  eight  times  its  weight  of  pure  water, 
and  the  whole  raised  to  the  boiling  temperature.  If  any  animal  mat¬ 
ter  is  present,  which  has  already  undergone  partial  decomposition, 
ammoniacal  vapours  will  be  given  off,  which  may  be  detected,  either 
by  the  smell,  or  by  applying  a  glass  rod  dipped  in  muriatic  acidf  to 
the  surface  of  the  boiling  liquid,  in  which  case  dense  white  fumes  will 
be  produced,  owing  to  the  union  of  the  muriatic  acid  and  ammonia, 
and  the  consequent  formation  of  muriate  of  ammonia.^  To  explain 
this  action,  namely,  the  escape  of  ammonia  when  partially  decom¬ 
posed  animal  matter  exists  in  the  soil,  we  have  only  to  remember, 
that  one  of  the  first  changes  which  takes  place  during  the  decompo¬ 
sition  of  animal  matter,  is  the  union  of  its  hydrogen  and  nitrogen  so 
as  to  form  ammonia,  which,  when  formed,  unites  with  various  acids 
produced  during  the  same  process  ;  and  as  these  salts  are  very  vola¬ 
tile,  they  escape  with  the  aqueous  vapour,  and  are  decomposed  by 

*  See  Prize  Essays  and  Transactions,  New  Series,  vol.  xiii.  pp.  160— 163. 

f  Spirit  of  salt,  J  Sal-ammoniac. 
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the  muriatic,  as  already  described.  After  boiling  about  ten  minutes, 
the  whole  may  be  allowed  to  cool,  and  the  earth  to  subside.  The 
supernatant  fluid  is  then  to  be  evaporated  to  dryness,  and  the  re¬ 
siduum  weighed,  which  will  denote  the  soluble  matter.  This,  for  ob¬ 
vious  reasons,  will  amount  only  to  a  few  per  cent,* 

Another  portion  of  the  soil  is  next  to  be  placed  in  a  glass  tube, 
closed  at  one  end,  and  a  quantity  of  a  solution  of  caustic  potassa 
poured  over  it,  and  the  mixture  boiled  by  the  flame  of  a  spirit  lamp. 
If  the  soil  be  rich,  a  copious  discharge  of  ammonia  will  take  place, 
which  may  be  detected  as  before,  and  the  solution,  on  cooling,  will 
be  of  an  intense  brown  colour,  which  depends  upon  the  fact  that  the 
organic  matter  of  the  soil,  when  only  fitted  for  absorption,  presents 
so  fai  at  least  the  characters  of  an  acid"j*  that  it  is  soluble  in  alkalies, 
and  forms  with  them  a  brown  solution.  In  this  experiment,  there- 
fore,  all  the  organic  matter  present,  which  is  fit  for  use,  will  be  dis¬ 
solved  by  the  caustic  potass,  and  hence  the  intensity  of  colour  in  the 
solution  formed,  may  so  far  be  taken  as  a  criterion  of  the  fitness  of 
the  soil  for  immediate  culture. 

To  detect  calcareous  matter  in  the  soil  a  small  quantity  mav  be 
placed  in  a  glass  tube,  with  a  little  pure  water,  and  a  few  drops  of 
muriatic  acid  poured  on  it.  If  the  soil  contains  even  one-fourth  per 
cent,  of  chalk,  it  will  be  detected  in  this  manner,  by  observing  the 
bubbles  of  carbonic  acid  gas  rising  through  the  water. 

The  mechanical  properties  of  the  soil  must  also  engage  the  atten¬ 
tion  of  the  experimentalist.  For  the  purpose  of  ascertaining  its 
texture,  whether  loose  or  adhesive,  a  portion  of  the  soil  is  to  be  taken 
and  placed  in  a  coarse  sieve,  three  or  four  inches  deep,  and  water 
poured  gently  upon  it  until  it  commences  to  drop  through.  The  soil 
is  then  to  be  dried  to  a  temperature  of  about  70°,  and  if  it  be  loose, 
on  inverting  the  sieve  the  whole  will  fall  out,  and  readily  be  broken 
down  to  powder  ;  if  it  be  cohesive,  large  clefts  will  be  visible  on  the 
surface,  and  when  removed  from  the  sieve  it  will  be  in  large  masses, 

*  Instead  of  evaporating  and  weighing  the  matter  remaining,  if  the  quantity  of 
water  used  be  four,  in  place  of  seven  or  eight  times  the  weight  of  the  soil,  and 
the  decanted  fluid  a  decided  straw  colour,  the  operator  may  rest  assured,  that  the 
specimen  under  examination  is  a  rich  soil. 

f  Hence  the  term  humic  acid  which  is  commonly  applied  to  it. 
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which  will  resist  pulverization  to  a  considerable  extent.  The  time 
which  it  takes  to  dry  may  also  be  noted,  provided  the  temperature 
be  uniform,  and  in  this  manner  some  idea  may  be  formed  of  the  fore 
of  attraction  for  water  possessed  by  the  soil. 

The  depth  of  the  soil  is  next  to  be  noted,  and  afterwards  the  sub¬ 
soil  is  to  be  placed  under  examination.  The  character  of  the  subsoil 
should  be  particularly  attended  to,  more  especially  if  the  land  be  hori¬ 
zontal,  in  which  case  it  should  always  be  porous,  unless  the  soil  itself 
be  exceedingly  loose.  If,  on  the  other  hand,  the  land  slopes  away 
gradually  and  regularly,  a  retentive  subsoil  is  not  so  dangerous. 
The  chemical  characters  of  the  soil  and  subsoil  should  next  be  taken 
in  conjunction,  more  especially  if  the  soil  be  of  bad  quality,  as  it  fre¬ 
quently  happens  that  many  of  the  evils  arising  from  improper  quality 
may  be  overcome  by  a  due  admixture  of  the  two. 

The  method  to  be  adopted  for  separating  the  sand  and  clay  from 
each  other,  or  at  least  for  obtaining  an  index  of  their  quantity,  now 
remains  to  be  noticed;  and  it  may  here  be  premised,  that  the 
greatest  value  to  be  derived  from  this  is,  that  from  the  clay  being  by 
far  the  most  frequent  constituent  of  the  impalpable  powder,  we  by 
this  means  discover  the  proportion  of  this  valuable  ingredient.  Let 
a  quantity  of  soil  be  put  in  a  long  glass  tube,  which  is  afterwards  to 
be  nearly  filled  with  water,  and  after  being  shaken,  it  is  to  be  placed 
in  an  upright  position  to  allow  the  particles  of  earth  to  subside.  As 
the  larger  particles  are  of  course  the  heaviest,  they  naturally  fall  first, 
and  thus  the  whole  mass  arranges  itself  in  layers,  the  impalpable  pow¬ 
der  forming  the  first  layer,  and  being  thus  readily  distinguished. 
Its  proportion  is  ascertained  by  the  relative  space  it  occcupies  in  the 
tube,  as  compared  with  the  coarser  particles.  This  process  is  re¬ 
quired  only  in  sandy  soil,  and  the  very  light  clays,  for  in  all  stiff 
clays  the  whole  soil  is  impalpable,  and  consequently  no  such  separa¬ 
tion  takes  place.  We  thus  perceive  that  the  examination  of  the  soil 
is  abundantly  simple,  and  might  readily  be  put  in  practice  by  every 
farmer.  Nothing  has  been  said  about  the  detection  of  the  saline 
constituents  in  the  above  remarks,  as  that  requires  too  delicate  mani¬ 
pulation  to  be  attempted  by  the  practical  farmer. 
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Cultivation  has  been  seen  to  consist  of  two  distinct  objects,  one  of 
which  comprehends  the  mechanical  labours  bestowed  upon  the  soil, 
and  the  other  the  chemical  application  of  manures.  By  the  latter 
term  are  understood  all  those  matters  which,  when  incorporated  with 
the  soil,  tend  to  increase  its  fertility. 

The  productive  powers  of  nature  appear  never  to  diminish  :  the 
process  of  vegetation  goes  on  year  after  year,  with  increasing  energy, 
and  orings  forth  an  increase  of  vegetable  matter,  to  be  again  decom¬ 
posed  and  returned  to  the  soil;  and  this  is  the  natural  process  by 
which  the  decomposing  vegetable  matter  which  we  find  in  the  soil  is 
formed.  Thus  the  growth  and  decay  of  vegetable  matter  go  on  in 
a  continual  succession,  and  the  decomposed  remains  of  one  crop  be¬ 
come  nourishment  for  the  next. 

The  substances  capable  of  being  used  as  manures  are  numerous, 
and  are  very  different  in  their  nature  and  properties.  On  account  of 
the  changes  that  are  continually  taking  place  in  nature  a  variety  of 
matters  are  unfolded,  elaborated  and  prepared  for  the  nourishment 
and  support  of  vegetables ;  and  an  object  in  the  application  of  ma¬ 
nures  is  to  facilitate  the  changes  which  produce  these  results.  The 
substances  applied  as  manures  may  consist  of  animal  and  vegetable 
matters  alone,  or  of  a  combination  of  these  with  earthy  matters  in 
diflei  ent  pi  oportions ;  or  they  may  consist  of  mineral  matters  alone. 

T.  hese  include  the  dung  of  the  farmyard,  the  mineral  manures  com¬ 
monly  applied,  as  lime,  marl,  and  gypsum,  and  the  various  combina¬ 
tions  of  these  with  other  matters.  They  may  therefore  be  classed, 
according  to  their  origin,  into — 

1.  Organic  manures,  or  those  of  animal  and  vegetable  origin. 

2.  Inorganic  manures,  or  those  derived  from  mineral  substances. 

3.  Mixed  manures,  or  such  as  are  derived  partly  from  organic  and 
partly  from  inorganic  matters. 

In  describing  these  substances  it  is  not  intended  to  enter  into  any 
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disquisition  concerning  their  chemical  mode  of  action— not  because 
it  would  be  useless  or  unprofitable — but  it  would  be  foreign  to  the 
nature  of  the  present  publication  ;  nor  is  it  essential  to  the  acquisition 
of  that  practical  knowledge  of  the  subject  which  will  suffice  for  the 
common  purposes  of  the  farmer.  He,  however,  who  applies  a  pecu¬ 
liar  species  of  manure  which  has  been  found  beneficial  to  his  ground, 
being  himself  ignorant  of  chemistry,  only  follows  the  practices  to 
which  he  has  been  accustomed ;  and  while  he  sneers  at  the  theorist 
who  would  direct  his  attention  to  the  principles  of  his  art,  both  he 
and  those  whom  he  follows  are  probably  originally  indebted  for  that 
practice  to  the  observations  of  men  of  science. 


I.— ORGANIC  MANURES. 

The  analysis  of  vegetables  shows  us  that  all  the  products  of  plants 
are  resolvable  into  a  very  small  number  of  elementary  bodies,  exist¬ 
ing  in  various  states  of  combination.  These  are  carbon,  oxygen, 
hydrogen,  and,  in  certain  plants,  nitrogen  or  azote.  Certain  mineral 
substances  are  also  found  in  plants,  but  they  exist  only  in  small  quan¬ 
tities,  and  some  of  them  are  in  certain  cases  altogether  wanting.  The 
simple  bodies  enumerated  may  therefore  be  regarded  as  forming 
the  essential  constituents  of  all  vegetable  substances. 

But  these  bodies  form  the  elements  of  animal  as  well  as  of  vegeta¬ 
ble  substances,  both  being  ultimately  resolvable  into  carbon,  oxygen, 
hydrogen,  and  nitrogen.  All  animal  and  vegetable  matters,  therefore, 
form  food  for  plants  after  being  reduced  to  that  state  in  which  they 
can  be  absorbed  by  the  roots. 

The  simple  bodies  which  form  the  substance  of  organic  manures 
exist  in  various  states  of  combination,  and  it  has  been  ascertained  by 
experiments,  that  the  solid  matters  formed  by  these  simple  bodies 
must  be  soluble  in  water  before  they  can  become  available  for  the 
nourishment  of  plants.  This  arises  from  the  minuteness  of  the  pores 
by  which  the  nutriment  is  absorbed.  In  order,  therefore,  that  the 
manures  applied  to  the  soil  may  exist  in  the  state  best  calculated  to 
effect  the  object  in  view  in  their  application,  it  is  necessary  that  they 
should  be  in  a  certain  degree  soluble  in  water,  otherwise  their  action 
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will  be  chiefly  confined  to  the  improvement  of  the  texture  of  the  soil, 
instead  of  affording  direct  nourishment  to  the  growing  crop. 

Water  is  the  fluid  existing  in  the  soil  in  which  these  matters  must 
be  dissolved  ;  but  organic  matters  in  general  are  very  sparingly 
soluble  in  water,  and  they  must  undergo  certain  changes,  either  in 
the  soil  or  before  being  applied  to  it,  to  increase  their  solubility. 
These  are  found  to  be  produced  by  the  process  of  fermentation? 
during  which  the  elements  of  organized  matter  have  a  tendency  to 
separate  from  each  other  and  form  new  compounds,  which  are  imme¬ 
diately  available  as  food  for  the  growing  plants.  Certain  substances 
are  also  disengaged  in  the  process  of  fermentation,  which  are  cal¬ 
culated  to  act  in  improving  the  texture  of  the  soil,  so  that  it  is  ad¬ 
vantageous  that  it  should  take  place  in  the  soil ;  and  this  is  the  case  in 
practice,  the  fermentative  process  being  completed,  after  the  sub¬ 
stance  to  be  used  as  manure  is  mixed  with  the  matter  of  the  soil ; 
but  it  is  common  also  to  make  it  undergo  a  certain  degree  of  fermen¬ 
tation  previous  to  its  application. 

The  method  of  preparing  this  class  of  manures  upon  the  farm, 
then,  consists  in  making  them  undergo  a  certain  degree  of  previous 
fermentation.  This  must  in  all  cases  be  carried  so  far  that  it  will  be 
completed  after  the  manure  has  been  mixed  with  the  soil;  and 
as  decomposition  takes  place  much  more  quickly  in  the  case  of 
certain  organic  substances  than  in  others,  the  degree  of  previous 
fermentation  is  to  be  regulated  by  the  nature  of  the  substance  to  be 
applied. 

Animal  and  vegetable  matters,  when  the  principle  of  life  has 
departed  from  them,  begin  spontaneously  to  be  decomposed.  The 
elements  which  enter  into  their  composition,  when  left  entirely  to 
the  disposal  of  their  chemical  affinities,  have  a  tendency  to  separate 
from  each  other ;  and  this  goes  on  most  rapidly  when  they  are  ex¬ 
posed  to  the  air,  kept  moist,  and  preserved  at  a  degree  of  warmth  higher 
than  the  usual  temperature  of  the  atmosphere.  Putrefaction  is  retard¬ 
ed,  or  almost  prevented,  when  the  fermenting  substances  are  dried,  so 
that  their  own  moisture  is  expelled,  carefully  excluded  from  air  and 
moisture,  and  kept  cold.  The  influence  of  heat,  in  promoting  the 
decay  of  organic  matter,  depends  upon  the  repulsive  power  it  pos¬ 
sesses,  by  which  it  disposes  the  various  elements  to  assume  the 
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gaseous  form.  Animals  and  vegetables  are  frequently  found  in  snow 
or  ice  in  a  high  state  of  preservation. 

Such  are  the  changes  which  go  on  in  all  organized  structures.  That 
mysterious  agent  life  is  able,  by  its  peculiar  power,  to  control  and 
overcome  the  chemical  attractions  which  tend  to  produce  these 
changes,  and  retains  these  elements  in  that  state  of  combination 
best  adapted  for  the  performance  of  their  proper  functions  ;  at  the 
moment,  however,  in  which  life  ceases  to  superintend  the  exercise  of 
these  functions  they  cease,  and  the  chemical  attractions,  no  longer  re¬ 
strained  by  the  vital  principle,  obtain  full  sway.  The  carbon,  oxygen, 
hydrogen,  and  nitrogen,  formerly  existing  in  combination,  obey  the 
laws  of  chemistry,  mix  with  the  earth  and  atmosphere,  afford  nutri¬ 
ment  to  a  new  race  of  beings,  again  wither  and  decay,  and  return  to 
the  soil  to  supply  new  generations. 

During  the  process  of  fermentation  a  great  proportion  of  the  ele¬ 
mentary  parts  of  the  substances  ferment  ed  makes  its  escape  in  various 
forms  of  gaseous  combination,  and  as  the  substances  thus  escaping 
are  those  readily  available  as  food  for  the  growing  plants,  it  is  advan¬ 
tageous  that  the  process  should  take  place  in  the  soil  to  as  great  an  extent 
as  possible,  in  order  that  they  may  be  retained  in  the  soil.  Certain 
organic  substances,  however,  are  difficult  of  decomposition,  and  were 
they  applied  to  the  soil  in  their  fresh  state,  they  would  remain  un¬ 
decomposed  for  a  length  of  time,  and  the  object  in  view  in  their 
application  would  not  be  attained.  Hence,  the  necessity  of  making 
the  different  species  of  organic  matters,  applied  to  the  soil  as  manure, 
undergo  such  a  previous  degree  of  fermentation  as  will  insure  the 
completion  of  the  process  after  its  application  to  the  land. 

This  tendency  to  spontaneous  decomposition  is  much  greater  in 
the  case  of  animal  matters  than  in  that  of  vegetable,  and  there  is  con¬ 
sequently  less  necessity  for  their  being  previously  fermented  to  a  cer¬ 
tain  degree.  Yet  even  in  the  case  of  those  substances,  decomposition 
to  a  certain  extent  may  be  advantageous.  Thus  it  is  found,  that  urine 
in  its  recent  state  does  not  act  so  beneficially  as  a  manure,  as  after  hav¬ 
ing  undergone  the  fermentative  process.  But  it  is  to  be  remembered, 
that  the  chief  advantage  derived  from  the  fermentation  of  animal  sub¬ 
stances  is  the  facility  with  which  they  bring  on  the  decomposition  of 
vegetable  matters,  by  being  incorporated  with  them. 
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When  green  and  succulent  vegetable  substances  are  acted  upon  by 
the  atmosphere,  decomposition  also  readily  takes  place  without  any 
ar  mixture  of  animal  matter;  but  after  being  dried,  as  in  the  case  of 
straw  and  other  litter,  they  are  difficult  of  decomposition,  and  in  order 

to  hasten  the  process,  a  mixture  of  animal  or  succulent  vegetable  mat- 
ter  becomes  necessary. 

Straw  of  all  kinds,  or  similar  dry  vegetable  matter,  when  used  as 
litter,  is  well  known  to  form  a  principal  ingredient  in  the  composition 
o  armyard  manure,  and  is  found  valuable,  not  so  much  perhaps  from 
the  nourishment  which  it  is  of  itself  capable  of  imparting  to  the  soil, 
as*om  the  value  which  it  acquires  from  the  absorption  of  urine,  as 
well  as  by  combining  with  dung,  in  its  different  stages  of  decomposi¬ 
tion,  and  imparting  consistence  to  the  mass  of  manure,  which  is  thereby 
carried  more  regularly  through  the  process  of  fermentation.  Nothing 
in  fact,  can  be  better  adapted  for  the  mixture  than  straw :  for  it  would 
rot  with  difficulty  but  for  the  dung,  and  there  can  be  no  doubt  this 
combination  forms  the  most  valuable  kind  of  manure.  All  the  va- 
rious  sorts  of  straw  and  haulm  answer  the  purpose  of  litter.  When 
these  are  scarce,  many  other  substances  are  substituted,  and  the  qua- 
lity  is  but  little  regarded,  because,  being  seldom  employed  except  in 
cases  of  necessity,  they  do  not  admit  of  choice.  But  besides  beino- 
used  as  litter,  vegetables  may  be  advantageously  used  as  manure 
alone.  Thus  all  kinds  of  green  vegetable  productions  may  be  em¬ 
ployed  in  this  way,  such  as  the  luxuriant  weeds  of  rivers,  lakes,  and 
ponds,  and  the  refuse  of  the  different  kinds  of  vegetables  of  the  ga’rden 
as  well  as  the  farm.  When  materials  of  this  description  are  to  be 
employed  as  manure,  they  should  be  cut  down  in  their  green  state 
either  before  or  during  the  period  of  flowering,  in  order  that  they 
may  be  in  the  most  suitable  condition  for  becoming  quickly  decom¬ 
posed,  and  to  prevent  the  loss  of  the  succulent  matter  sustained  by 

the  formation  of  their  seeds,  as  well  as  the  danger  of  their  afterwards 
vegetating  in  the  soil. 

The  properties  of  farmyard  dung  depend,  in  a  certain  degree, 
on  the  kind  of  animals  fed,  and  the  nature  of  their  food.  When  the 
dung  of  horses  is  sufficiently  moist  and  exposed  to  the  air,  it  quickly 
enters  into  a  state  of  fermentation,  which  if  the  manure  be  looselv 
heaped  together,  will  become  so  violent  as  to  give  the  whole  a  mouldy 
appearance,  and  deprive  it  of  much  of  its  fertilizing  powers.  If  it  be 
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laid  upon  land  before  being  entirely  decomposed,  its  effects  upon  ve¬ 
getation  are  prompt  and  powerful ;  and  this  is  partly  to  be  attributed 
to  the  heat  which  is  developed  anew,  when,  after  being  mixed  with 
the  soil,  its  decomposition  is  completed.  This  occasions  it  to  act  with 
singular  efficacy  upon  lands  which  are  cold  and  clayey,  the  faults  of 
which  it  tends  greatly  to  correct,  and  the  soil  is  much  benefited  by 
the  application. 

The  dung  of  cattle  also  soon  ferments  when  it  is  collected  into  a 
heap,  and  merely  moistened  by  its  own  humidity,  but  much  slowTer 
than  that  of  horses.  Whatever  may  be  the  degree  of  fermentation  at 
which  it  has  arrived,  it  does  not  seem  to  occasion  any  perceptible  heat 
in  the  soil,  and  it  is  consequently  best  adapted  to  dry,  warm  soils. 
Thus  upon  sands  and  gravels,  which  are  naturally  hot,  its  cooling 
qualities  counteract  that  effect,  and  upon  such  lands  it  has  accordingly 
been  found  of  great  service. 

The  urine  of  the  animals  of  the  farm  forms  a  very  valuable  addi¬ 
tion  to  the  stock  of  manure  of  the  farmyard,  as  it  not  only  tends  to 
hasten  the  decomposition  of  other  matters,  but  it  is  also  a  very  va¬ 
luable  manure  in  itself,  containing  in  combination  all  the  elements 
which  enter  into  the  composition  of  plants.  Urine  is  efficacious,  whe¬ 
ther  applied  in  a  recent  or  fermented  state,  but  experience  has  shown, 
that  after  having  undergone  a  certain  degree  of  fermentation,  its  fer¬ 
tilizing  effects  are  increased. 

But  the  urine  is  liable  to  be  wasted  in  flowing  from  the  feeding 
houses,  unless  arrangements  be  made  for  its  retention.  Conduits 
leading  from  the  different  houses  and  yards  to  a  reservoir  placed  in 
a  convenient  situation,  would  collect  a  much  larger  quantity  of  liquid 
manure  than  could  be  readily  conceived.  If  drains  were  formed,  all 
the  excess  of  moisture  only,  which  could  not  be  absorbed  by  the 
straw,  would  run  into  them  ;  so  there  is  no  danger  of  making  the  farm¬ 
yard  manure  too  dry  by  means  of  these  drains.  That  excess  which  is 
thus  economically  collected,  is  preserved  from  evaporation,  or  oozing 
from  the  dunghill  when  taken  from  the  yards,  before  the  manure  can 
be  prepared  for  application  to  the  soil.  Instead  of  being  lost,  could 
it  be  applied  in  any  manner  beneficially  to  the  land,  more  produce 
would  be  raised  by  it  on  the  farm,  while,  at  the  same  time,  much  more 
comfort  would  be  ensured  to  the  live-stock  of  the  farm. 

The  liquid  manure  thus  obtained  is  spread  over  the  manure  heap, 
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if  there  be  any  deficiency  of  moisture,  to  hasten  the  process  offer- 
mentation,  or  it  may  at  once  be  taken  to  the  fields  and  spread  upon 
the  land.  When  applied  to  grass  lands  it  is  found  to  increase  the 
produce  in  a  great  proportion,  but  it  is  not  applied  with  equal  advan- 
tage  to  the  other  cultivated  crops. 

A  great  advantage  which  arises  from  manuring  with  urine,  consists 
m  the  quicker  return  effected  on  the  capital  of  manure,  in  con¬ 
sequence  of  its  being  applied  to  plants  already  in  a  growing  state. 
In  the  ease  of  manuring  with  solid  excrements,  a  period  of  two  or 
three  years  may  elapse  before  complete  decomposition  ensues,  and 
the  plants  have  derived  the  full  advantage.  The  crops,  too,  during 
this  period,  lose  much  of  the  manure  in  consequence  of  its  best  por¬ 
tions  being  drained  away  by  rains ;  but  when  urine  is  employed  as 

manure,  its  salts  and  other  fertilizing  elements  are  consumed  by  the 
plants  in  a  few  months. 

A  certain  degree  of  fermentation  in  the  manure,  previous  to  its 
being  applied  to  the  soil,  is  seen  to  be  essential  in  all  cases,  but  to  what 
extent  this  fermentation  should  proceed  is  not  so  easily  determined. 
In  general,  clay  soils,  more  tenacious  of  moisture,  and  more  bene¬ 
fited  by  being  rendered  incohesive  and  porous,  may  receive  manure 
less  decomposed  than  well-pulverized  soils  of  the  lighter  class  require. 
Some  plants,  too,  seem  to  thrive  better  with  fresh  dung  than  others, 
potatoes  in  particular  ;  but  all  the  small-seeded  plants,  such  as  tur¬ 
nips,  clovers,  and  carrots,  which  are  extremely  tender  during  the  first 
stages  of  their  growth,  require  to  be  pushed  forward  into  luxuriant 
vegetation,  with  the  least  possible  delay,  by  means  of  well-decom¬ 
posed  manure.  The  season  at  which  the  manure  is  applied  to  the 
land  is  also  a  material  circumstance.  In  spring  or  summer,  whether 
it  be  used  for  grain  or  green  crops,  the  object  is  to  produce  an  im¬ 
mediate  effect ;  and  the  manure  should,  therefore,  be  more  complete¬ 
ly  decomposed  than  may  be  necessary  when  it  is  laid  on  in  autumn, 
for  a  crop  whose  condition  will  be  almost  stationary  for  several 
months.  In  short,  it  appears  that  the  degree  of  fermentation  at 
which  farmyard  manure  should  arrive,  must  depend  on  the  texture 
of  the  soil,  the  nature  of  the  plants  to  which  it  is  applied,  and  the 
time  of  its  application. 

In  the  process  of  putrefactive  fermentation,  the  elements  of  the 
body  fermented,  in  assuming  their  new  forms  of  combination,  partly 
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make  their  escape  in  the  gaseous  state.  In  the  fermentation  of  ma¬ 
nures,  the  decomposition  may  proceed  so  far,  that  the  great  mass  of 
the  substance  shall  be  exhaled,  leaving  behind  only  the  earthy  and 
alkaline,  and  a  portion  of  the  carbonaceous  matter  of  which  it  was 
composed.  In  this  case,  a  considerable  portion  of  the  more  valuable 
parts  of  the  manure  are  dissipated  ;  and,  in  order  to  guard  against 
the  waste  thus  occasioned  by  fermentation,  it  has  been  recommended 
to  apply  those  manures  to  the  land  in  their  recent  state,  before  fer¬ 
mentation  has  taken  place.  This  is,  however,  directly  at  variance 
with  the  practice  of  the  best  farmers.  Experience  has  confirmed  the 
practice  of  allowing  the  manure  to  undergo  a  certain  degree  of 
previous  fermentation  ;  but  the  process  should  neither  be  continued 
longer,  nor  carried  to  a  greater  degree,  than  is  necessary  for  the 
purpose  intended.* 

In  order  to  know  when  dung  is  sufficiently  fermented  for  the  par¬ 
ticular  use  required,  a  very  little  practice  and  observation  will  suffice. 
When  it  is  fully  fermented,  the  long  stems  of  straw  which  formerly 
matted  it  together,  are  in  such  a  state  of  decomposition,  that  the  parts 
can  be  readily  separated  by  a  fork.  It  is  not  necessary,  in  any  case, 
that  it  be  in  that  extreme  state  of  decay  in  which  we  often  see  it 
used  by  gardeners,  and  when  it  can  be  cut  by  the  spade  like  soft 
earth.  Whenever  farmyard  dung  has  been  fermented  to  this  degree, 
it  has  been  kept  beyond  the  proper  time,  and  the  management  has 
been  bad. 

The  stock  of  manure  is  allowed  to  accumulate  in  the  yards  during 
the  winter  and  spring  months  ;  or  it  is  conveyed  at  intervals  to  the 
field  to  which  it  is  to  be  applied,  there  often  to  be  mixed  with  other 
materials,  and  undergo  a  further  degree  of  fermentation.  The  latter 
is  the  more  convenient  practice ;  for,  although  there  is  a  certain 
waste  of  the  volatile  parts  of  the  manure  by  this  management,  yet  it 
is  frequently  convenient  in  practice,  that  it  should  be  thus  carried  to 
the  field  where  it  is  to  be  used,  so  as  to  economize  time  at  the  season 
of  more  active  labour. 

A  sheltered  situation  is  accordingly  chosen  in  the  field  to  be  ma¬ 
nured,  and  the  manure  is  conveyed  to  it  as  occasion  offers,  or  when 
the  state  of  the  weather  prevents  the  other  labours  of  the  farm  from 


*  Elements  of  Practical  Agriculture,  p.  46. 
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being  carried  on.  The  height  of  the  heap  need  not  exceed  five  or 
8ix  feet,  and  the  breadth  should  be  sufficient  to  admit  of  two  carts 
being  loaded  at  a  time.  It  will  be  found  a  considerable  saving  of 
labour  to  form  the  top  of  the  heap  in  a  slanting  direction,  with  one  end 
so  low  as  to  admit  the  horses  to  go  up  and  unload  upon  it.  It  is  to 
be  continued  in  this  manner  until  it  is  nearly  finished,  when  the  end 
at  which  the  carts  entered  is  to  be  made  up  as  the  other.  If  a  con¬ 
siderable  time  is  to  elapse  before  the  manure  is  to  be  applied  to  the 
land,  the  sides  of  the  heap  should  be  made  up  with  earth,  and  the  top 
covered  over  with  the  same  material.  The  treading  of  the  horses, 
and  consequent  consolidation  of  the  heap,  and  the  covering  of  earth' 
will  prevent  the  fermentative  process  from  taking  place  until  it  is  de¬ 
sirable  that  it  should  do  so.  When  it  is  wanted  to  take  place  imme¬ 
diately  after  the  formation  of  the  heap,  it  is  better  that  it  should  not 

be  compressed  by  unloading  upon  it,  and  the  covering  of  earth  may 
be  omitted. 

As  the  time  approaches  for  the  application  of  the  manure  to  the 
land,  a  complete  turning  is  to  be  given  to  the  heap.  In  this  opera¬ 
tion,  the  workmen  begin  at  one  end,  and,  taking  off  a  portion  of  it, 
turn  it  over,  laying  that  which  was  before  uppermost  underneath,  and 
proceeding  in  this  manner  until  the  whole  is  turned.  No  treading  of 
cattle,  or  compression  of  any  kind,  should  take  place  after  turning ; 
for  the  looser  the  materials  are  put  together,  the  more  rapidly  will 
fermentation  proceed,  owing  to  the  free  access  of  air  which  is  then 
admitted.  When  the  manure  is  preserved  in  yards  until  it  is  to 
be  deposited  in  the  ground,  it  is  also  to  be  turned  over  in  the  manner 
described,  before  being  applied  to  the  land. 

Where  the  dung  produced  is  rich  and  well-decomposed,  as  when 
cattle  have  been  feeding  in  stalls  on  juicy  and  nutritive  food,  it  may 
not  appear  to  require  this  turning  over  to  fit  it  for  use  ;  yet,  even  in 
such  a  case,  it  is  generally  beneficial  that  it  be  turned  over  at  least 
once  before  being  used,  the  effect  being  to  ferment  the  mass  not  only 
sufficiently  but  equally,  and  to  mix  its  different  parts  together.  It 
may  be  observed  also,  that  when  the  mass  of  animal  and  vegetable 
substances  is  thrown  into  a  common  yard,  some  care  should  be  be¬ 
stowed  in  spreading  it  equally,  so  that  one  part  of  the  yard  may  not 
be  filled  with  rich  dung,  and  another  with  poor.  The  dung  of  horses, 
for  example,  is  more  susceptible  of  quick  fermentation  than  that  of 
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cattle ;  and  when  the  stable,  therefore,  opens  upon  a  common  yard, 
the  horse  dung  should  not  be  allowed  to  accumulate  about  the  stable, 
but  spread  abroad  upon  the  general  heap.  In  the  removal  of  ma¬ 
nure  from  the  yards  to  a  heap  in  the  field,  the  like  precautions  are 
to  be  taken,  in  order  that  the  different  sorts  may  be  thoroughly  in¬ 
corporated  together. 

The  dung  of  the  farmyard  derives  its  chief  value  from  the  animal 
matters  which  it  contains,  which  often  form  only  a  small  propor¬ 
tion  of  the  manure ;  and  the  value  of  a  great  part  of  the  manures 
applied  to  the  land  must  depend  on  their  effects  on  the  texture  of 
the  soil.  Even  in  the  case  of  purely  animal  matters,  the  proportion 
consumed  as  the  food  of  plants  is  very  small,  the  excrements  of  cattle 
containing,  in  their  fresh  state,  upwards  of  eighty  percent,  of  water,  and 
those  of  horses  about  ten  per  cent.  more.  The  remaining  part  is 
found  to  contain  those  gaseous  substances  of  which  plants  are  com¬ 
posed,  with  the  salts  of  lime,  potash,  and  soda,  which  are  also  present  in 
small  quantities  in  vegetables.  The  peculiar  action,  then,  of  these 
organic  manures  depends,  in  a  much  greater  degree  than  is  commonly 
supposed,  on  their  inorganic  constituents,  which  t  hus  restore  to  the 
soil  that  which  is  removed  in  the  form  of  roots  and  grain.  It  is  quite 
certain  that  the  vegetable  constituents  of  the  excrements  are  not 
entirely  without  influence  on  the  growing  crops,  for  they  will  decay, 
and  thus  furnish  carbonic  acid  to  the  young  plants ;  but  it  cannot  be 
imagined  that  their  influence  is  very  great,  when  it  is  considered  that 
they  are  applied  only  once  in  five  or  six  years,  or  sometimes  even 
longer.  When  we  manure  land  with  the  dung  of  the  cow  or  the 
sheep,  we  supply  it  with  silicate  of  potash  and  some  salts  of  phospho¬ 
ric  acid.  In  human  faeces  we  give  it  the  phosphates  of  lime  and 
magnesia  ;  and  in  those  of  the  horse,  phosphate  of  magnesia  and 
silicate  of  potash.  In  the  straw  which  has  served  as  litter  we  add  a 
further  quantity  of  silicate  of  potash  and  phosphates,  which,  if  the 
straw  be  putrified,  are  in  exactly  the  same  condition  in  which  they 
were  before  being  assimilated. 

It  is  evident,  therefore,  that  the  soil  will  alter  but  little,  if  we 
collect  and  distribute  the  dung  carefully;  a  certain  portion  of  the 
phosphates,  however,  must  be  lost  every  year,  being  removed  from 
the  land  with  the  crops,  which  are  again  to  be  supplied  by  succeeding 
applications.  We  could  keep  our  fields  in  a  constant  state  of  fertility 
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by  replacing  every  year  as  much  as  we  remove  from  them  in  the  form 
of  produce ;  but  an  increase  of  fertility,  and  consequent  increase  of 
crop,  can  only  be  obtained  when  we  add  more  to  them  than  we  take 
away.  From  the  foregoing  remarks,  however,  it  will  readily  be  in¬ 
ferred,  that  for  animal  excrements,  other  substances  possessing  their 
essential  constituents  may  be  substituted. 

The  produce  of  the  farmyard  will  necessarily  afford  the  chief  part 
of  the  manure  consumed  upon  farms  which  do  not  possess  extraneous 
sources  of  supply.  But  besides  the  produce  of  the  farmyard,  there 
are  certain  other  organic  substances  which  may  be  applied  to  the 
manuring  of  land ;  such  as  bones,  ashes,  soot,  the  refuse  of  various 
manufactories,  sea-weed,  and  several  other  matters. 

Bones  form  a  very  important  animal  manure.  Although  of  com¬ 
paratively  late  introduction,  they  have  occupied  much  of  the  atten¬ 
tion  of  farmers,  and  their  use  is  gradually  extending.  On  all  light 
soils,  indeed,  they  form  a  very  valuable  manure.  In  addition  to  their 
fertilizing  properties,  they  have  the  great  advantage  of  being  easily 
procured,  and  their  extreme  portability  facilitates  their  conveyance 
from  one  place  to  another.  They  are  also  capable  of  being  preserved 
for  a  long  time  when  kept  dry. 

The  analysis  of  bones,  in  the  absence  of  any  other  evidence,  would 
justify  their  application  as  a  manure.  Bone  is  known  to  consist  of 
earthy  and  animal  matter  in  nearly  equal  proportions,  but  varying 
according  to  the  age  and  condition  of  the  animal.  The  animal  matter 
in  the  bone  is  constituted  almost  entirely  of  the  same  elements  as 
those  which  enter  into  the  composition  of  plants,  and  every  portion 
of  it,  sooner  or  later,  is  liable  to  be  dissolved  and  absorbed  by  their 
roots.  The  earthy  part  of  the  bones  consists  of  lime,  in  combi¬ 
nation  with  the  phosphoric  and  carbonic  acids,  both  of  which  com¬ 
pounds  are  highly  valuable  manures.  Unlike  any  other  sub¬ 
stance  employed  for  the  purpose,  every  particle  of  the  bones  is 
calculated  to  have  a  beneficial  effect ;  either  indirectly,  by  acting 
on  substances  previously  contained  in  the  soil,  or  directly,  as  pro¬ 
viding  those  matters  which  are  known  to  enter  into  and  support  the 
growing  plant. 

Bones  are  less  beneficial  when  applied  to  clay  lands  than  to  the 
lighter  soils,  and  in  wet  seasons  than  in  dry.  Although  the  quantity 
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employed  is  comparatively  small,  it  is  not  quickly  exhausted,  but  ex- 
tends  its  influence  to  future  seasons. 

The  bones,  before  being  applied  to  the  soil,  are  reduced  to  small 
pieces,  approaching  to  a  coarse  powder.  The  size  to  which  they 
should  be  broken  is  of  importance  to  determine,  as  the  smaller  the 
size,  the  more  prompt  and  powerful  will  be  their  effects.  They  are 
most  efficacious,  so  far  as  regards  the  crop  to  which  they  are  applied, 
when  reduced  to  a  powder ;  but  their  effects  in  this  case  are  not  du¬ 
rable,  being  almost  confined  to  a  single  crop.  It  is  better,  therefore, 
that  a  part  of  the  bones  should  be  powdered,  and  the  other  part  of  a 
larger  size,  as  the  powdered  bones  will  then  accelerate  the  growth  of 
the  crop  to  which  they  are  applied,  and  the  effects  of  the  larger  ones 
will  be  perceptible  for  a  number  of  years. 

In  common  with  all  organic  substances,  bones  readily  ferment  when 
placed  in  a  heap  to  which  air  and  moisture  have  access  ;  and  it  is  a 
very  general  opinion,  that  they  are  more  valuable  as  a  manure  after 
they  have  undergone  a  certain  degree  of  fermentation.  They  are 
then  in  a  decomposing  state,  and  are  fitted  to  act  more  immediately 
on  the  growing  plant.  This  has  led  to  the  formation  of  composts  of 
bones  and  various  earthy  and  organic  matters ;  but  although  the  pre¬ 
vious  fermentation  of  bones  may  increase  their  power  on  the  actual 
crop,  it  will  be  proportionally  diminished  on  the  succeeding  ones. 

Bones  may  be  applied  to  the  land  either  by  the  hand  or  ma¬ 
chinery.  When  used  only  in  small  quantities  they  are  generally 
deposited  by  the  hand,  and  this  method  is  found  to  be  at  once 
economical  and  expeditious.  The  crop  to  which  they  are  applied 
with  greatest  advantage  is  the  turnip,  and  so  well  suited  are  bones  as 
a  manure  for  that  plant,  that  larger  crops  are  produced  by  it  than  by 
any  other  species  of  manuring.  Unlike  every  other  manure,  an 
application  beyond  a  certain  quantity  is  not  found  to  produce  a  cor¬ 
responding  effect  on  the  crop,  and  hence  small  quantities  have  often 
been  applied  with  as  great  success  as  large.  The  usual  quantity  is 
from  twenty  to  thirty  bushels  to  the  acre* 

*  “Bones  may  be  regarded  as  composed  of  earthy  and  saline  matter,  cartilage 
and  jelly,  and  fatty  matter-all  existing  in  relative  proportions  so  variable,  that 
no  relative  quantities  can  be  assigned.  The  quantity  of  earthy  matter  varies  ac- 
c  oi  ding  to  the  age  of  the  animal ;  and,  in  like  manner,  the  quantity  of  fatty  mat¬ 
ter  depends  on  the  condition  of  the  animal  too.  In  the  best  kind  of  bones  for 
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Ashes  of  different  kinds  are  also  used  as  a  manure.  Their  consti¬ 
tution  will  of  course  vary  with  the  nature  of  the  substances  from  which 
they  are  derived.  When  any  vegetable  substance  is  burned,  the 
whole  of  the  oxygen,  hydrogen,  and  nitrogen,  which  it  contained,  is 

manure,  those  from  fat,  young  animals,  perhaps  the  following  proportions  may 
give  an  approximation  to  the  relative  quantities  of  each  in  100  parts 

Earthy  and  saline  matter,  .  .  .  .40 

Cartilage  and  jelly,  .  .  .  .40 

Fatty  matter,  .....  20 

100 

“  We  sha11  now  inquire  how  much  of  these  substances  may  be  available  for  the 
food  of  plants  ;  and  in  the  first  place,  without  even  inquiring  into  their  composi¬ 
tion,  we  may  exclude  such  parts  as  appear  to  remain  for  a  number  of  years  com¬ 
pletely  insoluble.  In  seeking  for  such,  we  naturally  look  first  to  the  earthy 
matter,  and  we  find  that  it  is  composed  of  lime  in  two  portions  united  to  two 
acids.  Of  these  earthy  compounds,  that  which  exists  in  by  far  the  greatest 
quantity  is  phosphate  of  lime,  a  substance  so  very  indestructible  that  bones  are 
still  found,  having  their  earthy  texture  entire,  which  are  ascribed  by  many  to  an 
era  anterior  to  the  Deluge.  It  presented  indeed,  to  the  early  chemists,  an  aspect 
so  very  averse  to  decomposition,  that  they  were  induced  to  name  it  the  earth  of 
bones,  as  if  it  were  a  simple  substance  ;  and  even  now,  though  its  composition  is 
fully  known,  it  is  sometimes  still  called  by  this  name.  The  other  earthy  ingre¬ 
dient,  which  seems  to  vary  from  four  to  ten  per  cent,  of  the  whole  earthy  mat. 
ter,  is  carbonate  of  lime.  The  former  of  these,  then,  we  must  reject,  as  of  too 
indestructible  a  nature  to  yield  any  manure  to  the  soil,  even  when  surrounded  by 
moisture,  and  the  roots  of  growing  vegetables — a  combination  of  circumstances 
which  we  believe  to  exert  decomposing  influences  of  greater  power  than  those  of 
inoiganic  chemistry  ;  and  the  latter,  the  chemical  composition  of  which  is  the 
same  as  common  limestone,  though  in  the  circumstance  in  which  we  have  men¬ 
tioned  it  to  be  slowly  soluble,  exists  otherwise  in  all  fertile  soils  in  such  quan¬ 
tities  that  it  need  not  be  regarded. 

In  seeking  then  to  account  for  the  action  of  ground  bones  upon  the  plants  and 
the  soil,  we  must  entirely  inquire  into  the  other  constituents,  while  we  may  re¬ 
gard  those  which  have  been  described  as  so  many  earthenware  vessels  in  which 
the  valuable  substances  are  contained.  The  soft  parts  of  the  bone,  which  we  have 
supposed  to  form  in  the  best  bone  sixty  per  cent.,  and  which  may,  perhaps,  on 
an  average,  amount  to  fifty  per  cent.,  are  composed  of  jelly,  fatty  matter,  and 
cartilage,  which  are  almost  entirely  constituted  of  the  same  elements  as  plants, 
and  all  of  them,  sooner  or  later,  and  probably  in  the  order  in  which  they  have 
been  now  enumerated,  liable  to  be  dissolved  and  absorbed  by  the  roots.  The 
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dissipated,  together  with  a  greater  or  less  proportion  of  the  carbon, 
according  to  the  degree  of  exposure  to  the  atmosphere  during  com¬ 
bustion.  Ashes  are  consequently  composed  of  all  the  fixed  saline  in¬ 
gredients  of  the  substances  consumed  with  more  or  less  of  carbon, 
yet  their  effects  as  a  manure  are  not  very  great.  Sometimes,  how- 


cartilage,  indeed,  when  the  bones  have  been  buried  in  a  dry  situation,  is  very  in- 
destructible ;  for  though  it  does  not  exist  in  those  supposed  antediluvian  bones 
which  have  been  referred  to,  yet  it  has  been  found  in  bones  of  undoubtedly  great 
antiquity ;  but  when  exposed  to  the  action  of  air,  water,  soil,  and  vegetation,  it 
will  pass  into  the  state  of  jelly,  and  be  dissolved  or  otherwise  decomposed,  pro¬ 
bably  at  the  time  when  the  gelatine  and  oil,  the  decomposition  of  which  begins 
almost  immediately,  shall  have  been  nearly  exhausted. 

“Any  attempt  that  could  be  made  to  assign  the  exact  quantities  of  the  different 
elements  which  constitute  the  soft  parts  of  bone,  would  necessarily  be  very  imper¬ 
fect  ;  because  the  fatty  matter  differs  considerably  in  composition  from  the  other 
ingredients,  and  its  quantity  will  be  very  different  in  different  bones,  and  be  af¬ 
fected,  too,  by  the  processes  of  ccokery,  or  of  exposure  and  maceration,  to  which 
the  bones  have  been  subjected  since  the  death  of  the  animal.  The  following, 
however,  may  be  taken  as  an  approximation  to  the  constituents  of  100  parts 


Carbon,  . 
Oxygen,  . 
Hydrogen, 
Azote, 


55 
2  5 

10 

10 


100 


Were  we,  m  the  same  way,  to  form  a  rough  guess  at  the  average  composition 

of  vegetables,  exclusive  of  earth  and  salts,  which  vary  from  one  to  two  per  cent., 

m  the  green  plant,  we  should  have  as  an  approximation  to  the  composition  of 
100  parts: — 

Carbon> . . 

. . 

Hydrogen,  *  •  6 

Usually  a  little  Azote. 


100 

from  these  calculations  and  analysis,  it  appears  that  probably  half  the  weight 
of  the  bones  which  we  apply  to  the  soil  is  calculated  to  be  entirely  consumed  by 
plants  as  their  elementary  food,  while  the  lime  of  which  the  remainder  is  com'- 
posed  w.ll  be  gradually  absorbed  ;  for  lime,  in  greater  or  less  quantity,  is  always 
p.esent  m  vegetable  structures.’ Quarterly  Journal  of  Agriculture,  vol.  i.  pp. 
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ever,  they  possess  a  peculiar  value,  as  in  the  case  of  Dutch  ashes,  de¬ 
rived  from  their  mineral  constituents.  They  should  be  kept  dry  until 
applied  to  the  land,  and  the  sooner  the  application  takes  place  they 
are  the  moie  efficacious.  They  are  spread  upon  the  surface  of  grow¬ 
ing  crops  of  diffeient  kinds,  but  they  are  in  general  attended  by  more 
beneficial  effects  when  spread  upon  young  clovers  than  in  any  other 
case. 

Soot  is  also,  in  its  unmixed  state,  frequently  applied  as  a  manure. 
Like  ashes  it  is  advantageously  spread  upon  grass  land,  and  is  occa¬ 
sionally  used  as  a  top-dressing  for  wheat.  One  of  its  most  common 
uses  among  farmers,  however,  is  for  turnips,  either  sown  along  with 
the  seed,  or,  more  usually,  immediately  after  the  plants  appear  above 
ground,  as  it  is  so  acrid  and  bitter  as  to  prove  injurious  to  insects,  and 
has  accordingly  been  found  useful  in  reventing  the  ravages  of  the  fly 
and  wire-worm. 

The  lefuse  in  the  manufacture  of  soap,  termed  soapers’  waste,  has 
been  much  recommended  as  a  manure.  It  varies  in  its  properties, 
according  to  the  qualities  of  the  alkali  employed,  and  the  kind  of  soap 
manufactured,  that  produced  in  the  manufacture  of  hard  soap  being 
far  supeiior  to  the  waste  from  soft,  arising  from  the  substitution  of 
potash  for  barilla  in  the  manufacture  of  the  latter. 

On  strong  cold  soils,  and  on  peaty  soils  and  other  land  rank  with 
vegetation,  soapers  waste  is  found  to  be  highly  beneficial :  on  loams 
it  is  also  an  admirable  manure  ;  but  its  application  is  not  advisable  on 
calcaieous  soils.  It  is  well  calculated  for  grass  lands.  The  quantity 
used  may  be  about  eighty  bushels  to  the  acre :  but  much  larger 
quantities  have  been  used,  especially  of  the  refuse  from  soft  soap. 
Autumn  is  the  best  season  for  applying  it  to  grass  lands.  For  arable 
lands  the  quantity  should  be  increased,  and  it  ought  to  be  greater 
upon  strong  soils,  and  upon  peat,  than  upon  light  loams. 

Sea-weed,  consisting  of  different  species  of  fuci,  and  other  marine 
plants,  is  also  geneially  used  along  the  sea-coast  as  a  manure.  In 
these  situations  it  is  a  very  important  source  of  fertility  to  the  soil ; 
and,  when  used  with  judgment,  never  fails  to  enrich  the  coast  land  of 
every  district  in  which  it  can  be  procured.  Its  effects  are  by  no 
means  so  durable  as  farmyard  dung,  lasting  only  for  one  or  two  crops. 
When  applied  to  arable  land,  it  should  be  immediately  spread  and 
ploughed  down  after  it  is  secured,  being  then  greatly  more  efficacious 
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than  after  being  exposed  for  sometime  to  the  weather.  When  it 
cannot  be  applied  in  its  recent  state,  it  should,  therefore,  be  formed 
into  a  compost  with  dung,  or  a  mixture  of  dung  and  earth.  When 
spread  upon  land  in  pasture,  it  improves  the  quality  and  increases 
the  quantity  of  the  herbage.  It  is  more  valuable  for  light  and  dry 
soils,  and  of  less  comparative  value  for  the  stiffer  clays.  On  arable 
land  there  is  no  certain  rule  for  the  quantity  which  may  be  applied, 
as  it  may  be  used  to  any  moderate  extent  without  injury.  The 

quantity  is  usually  one-half  or  one-third  greater  than  that  of  farm¬ 
yard  dung. 

Night  soil  is  a  very  important  animal  manure.  It  is  not  only 
quicker  in  its  operation  than  any  other,  but  supplies  a  greater  abun¬ 
dance  of  vegetable  food.  Its  disagreeable  smell  may  be  removed  by 
mixing  it  with  ashes  or  quicklime;  and  on  being  exposed  to  the  at¬ 
mosphere  it  soon  dries,  and,  it  is  afterwards  easily  pulverized.  It  then 
becomes  portable,  and  all  unpleasantness  of  smell  being  removed,  it 
is  packed  up  in  barrels  in  the  metropolis,  and  frequently  conveyed  to 
considerable  distances.  The  crops  to  which  it  is  applied  are  always 
luxuriant  the  first  year,  but  afterwards  there  does  not  appear  to  be 
any  difference  between  the  effects  produced  by  it,  and  those  pro¬ 
duced  by  farmyard  dung.  It  is  applied  in  small  quantities. 

In  addition  to  the  bones  and  excrement  of  animals,  their  flesh  and 
intestines  are  sometimes  used  as  manure  with  good  effect.  The  largest 
quantity  of  this  species  of  manure  is  furnished  by  the  refuse  of  sham¬ 
bles,  but  were  advantage  taken  of  appropriating  such  matters  of  this 
description  as  may  be  collected  about  the  farmyard,  and  the  remains 
of  animals  which  die  from  accident  or  disease,  a  large  addition  might 
be  made  to  the  stock  of  manure  upon  the  farm,  and  substances  which 
are  offensive  when  exposed,  be  converted  into  a  source  of  profit.  Such 
matters  undergo  a  rapid  decomposition  when  exposed  to  the  influ¬ 
ence  of  the  atmosphere,  and  to  prevent  the  escape  of  their  volatile 
particles,  they  should  be  covered  with  earth,  which  they  will  soon  im¬ 
pregnate  with  fertilizing  matter,  which  will  thus  be  retained,  to  be 
afterwards  applied  as  manure.  As  in  the  case  of  night  soil,  the  dis¬ 
agreeable  effluvia  from  such  substances  maybe  removed  by  quicklime 
being  spread  over  them. 
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II - INORGANIC  MANURES. 

The  substances  of  which  we  now  come  to  treat  act  in  a  manner 
totally  distinct  from  organic  manures.  They  cannot  be,  from  their 
nature,  capable  of  supplying  either  of  the  four  elements,  carbon, 
oxygen,  hydrogen,  or  nitrogen,  which,  as  has  been  already  stated, 
form  the  essential  constitution  of  all  plants.  We  must  therefore  look 
to  other  circumstances  besides  the  mere  nutrition  of  vegetables,  in 
order  to  explain  the  true  cause  of  those  beneficial  effects  which,  be¬ 
yond  doubt,  result  from  their  judicious  application. 

The  advantages  to  be  gained  by  the  use  of  inorganic  or  mineral 
manures  may  obviously  be  either  direct  or  indirect,  according  to  the 
effect  which  they  produce.  They  may  act  upon  the  soil  by  improv¬ 
ing  its  texture,  or  by  rendering  soluble  the  parts  of  it  which  are 
insoluble ;  or  by  otherwise  fitting  it  to  promote  the  growth  of 
plants ;  and  in  this  case  it  may  be  said,  that  their  mode  of  action  is 
indirect  in  forwarding  the  growth  of  plants.  But  they  may  act  im¬ 
mediately  upon  the  plant  itself,  by  being  received  into  its  substance, 
and  then  they  exert  a  direct  influence  in  the  process  of  vegetable 
nutrition. 

The  manner  in  which  this  action  takes  place  upon  the  organs  of 
the  plant,  may  elude  our  observation ;  but  this  much  may  be  ad-  - 
mitted,  that  certain  earths,  oxides,  and  alkalies,  or  combinations  of 
these  with  acids,  pass  into  the  substance  of  the  plant,  absorbed  it 
may  be  in  part  from  the  atmosphere,  but  chiefly,  along  with  the 
aqueous  portion  of  the  sap,  from  the  earth  in  which  the  roots  are 
fixed.  Some  substances,  taken  up  in  this  latter  mode,  are  known  to 
act  as  poisons,  while  others  exercise  a  beneficial  action  upon  the  plant. 

We  cannot  generally  distinguish  when  a  mineral  substance  acts 
upon  the  plant  through  the  medium  of  a  change  in  the  soil,  or  when 
it  acts  directly  upon  the  plant  itself.  All  that  we  truly  know  is,  that 
certain  earthy  and  alkaline  bodies,  or  their  saline  combinations,  ap¬ 
plied  to  the  soil,  promote  the  growth  of  plants,  and  so,  in  the  lan¬ 
guage  of  farmers,  are  manures.* 

Lime  is  applied  with  a  view  of  rendering  whatever  substances  may 
be  contained  in  the  soil,  or  matter  which  forms  part  of  it,  more 
suited  for  promoting  the  growth  of  plants,  and  of  counteracting  the 

*  Elements  of  Practical  Agriculture,  pp.  59,  60. 
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effects  of  noxious  substances,  and  rendering  them  either  harmless  or 
useful.  With  the  aid  of  a  sufficient  degree  of  moisture,  lime  rapidly 
decomposes  all  animal  and  vegetable  substances  ;  and  when  spread 
upon  land  covered  with  heath  or  moss,  the  old  turf  is  decomposed, 
and  a  saponaceous  compound  is  formed,  which  sinks  into  the  soil,  and 
tends  to  favour  the  production  of  sweet  and  abundant  herbage.  It 
is  also  well  ascertained,  that  it  imparts  a  certain  degree  of  vigour  to 
some  peculiar  plants,  and  enters  in  various  proportions  into  their  com¬ 
position,— a  fact  ascertained  by  chemical  analysis. 

Lime  acts  with  peculiar  efficacy  upon  land  whi'ch  has  been  pre¬ 
viously  either  more  or  less  manured  with  animal  or  vegetable  sub¬ 
stances,  without  any  addition  of  calcareous  matter.  In  this  case,  it 
often  produces  effects  much  more  nourishing  and  durable  than  the 
application  of  dung,  for  its  active  powers  render  every  particle  of  the 
putrescent  manure  useful.  In  all  arable  land,  however  impoverished 
it  may  be  either  by  nature  or  bad  management,  there  exist  some  por¬ 
tions  of  the  remains  of  organic  matters  ;  and,  accordingly,  the  first 
dressing  of  lime  occasions  a  sensible  improvement  in  the  soil,  which 
soon  becomes  apparent  in  its  increased  produce.  A  second  applica¬ 
tion  will  also  be  attended  by  some  apparently  good  effects  ;  but  unless 
that,  and  every  succeeding  application,  be  accompanied  by  ample 
additions  of  organic  manure,  to  supply  the  waste  thus  produced, 
every  future  crop  will  be  diminished  in  value,  and  the  land  become 
deteriorated  in  condition.  It  is  then  necessarily  thrown  out  of  cul¬ 
tivation,  and  left  for  a  series  of  years  to  recover  itself  in  pasture, 
which,  in  the  course  of  time,  will  be  effected  ;  but  in  the  interim  it  is 
rendered  nearly  worthless. 

That  the  land  becomes  exhausted  by  repeated  applications  of  lime 
followed  by  severe  cropping,  has  been  proved  beyond  the  possibility 
of  doubt.  It  is  evident  that  the  continuation  of  cropping,  without  an 
addition  of  nutritive  matter,  will  ultimately  exhaust  the  best  soils. 
The  active  powers  of  the  lime  will  make  the  land  produce  crops  so 
long  as  there  is  the  smallest  portion  of  nutritive  matter  in  its  com¬ 
position,  after  which  its  fertility  cannot  be  restored  without  liberal 
applications  of  organic  manures.  The  state  of  the  soil  should  there¬ 
fore  be  minutely  examined  into  before  lime  is  applied;  and  it  should 

only  be  used  to  give  effect  to  the  inert  substances  with  which  it  may 
be  combined. 


INORGANIC. 


47 


Lime  may  be  advantageously  applied  to  any  soil  in  which  there 
does  not  already  exist  a  sufficient  quantity  of  calcareous  matter.  Its 
employment  seems  to  be  of  the  greatest  service  in  the  breaking  up  of 
fresh  and  coarse  land,  on  which  it  acts  more  powerfully  than  on  soils 
long  under  cultivation.  The  most  striking  improvements  have  been 
effected  by  means  of  it  on  moor  land  and  mountain.  Whenever  it  is 
found  advisable  to  deepen  the  soil,  by  ploughing  up  a  portion  of  the 
subsoil,  the  application  of  lime  is  the  most  speedy  means  presented 
to  us  of  correcting  the  defects  of  the  substances  newly  exposed. 

When  lime  in  its  pure  state,  in  which  it  is  called  quicklime,  is  ex« 
posed  to  the  atmosphere,  it  has  a  tendency  to  return  to  its  original 
state  of  carbonate.  In  undergoing  this  change  it  first  absorbs  a 
large  quantity  of  water,  and  then  assumes  the  form  of  slaked  lime, 
or,  according  to  chemical  nomenclature,  has  become  a  hydrate . 
This  hydrate,  in  its  turn,  rapidly  absorbs  carbonic  acid,  and  thus  in 
a  short  time  the  lime  returns  to  its  original  state,  the  only  difference 
being  in  the  mechanical  arrangement  of  its  parts.  In  this  state  it  is 
termed  mild  lime  by  the  farmer.  Its  powers  are  more  or  less  ener¬ 
getic  according  to  the  state  in  which  it  is  applied,  but  the  usual 
form  of  application  is  that  of  a  hydrate,  as,  in  addition  to  its  greater 
stimulating  powers,  it  may  then  be  spread  more  equally  on  the  surface, 
and  better  incorporated  with  the  matter  of  the  soil.  When  it  is 
merely  intended,  however,  to  supply  calcareous  matter,  it  often 
seems  to  be  unimportant  in  what  state  it  may  be  applied. 

The  most  important  object  gained  from  the  use  of  quicklime 
seems  to  be  the  decomposition  of  woody  fibre,  and  the  consequent 
formation  of  various  soluble  compounds,  which  are  not  themselves 
readiiy  soluble  until  after  a  considerable  time,  thus  performing  two 
functions  apparently  opposed  to  each  other. 

Lime  forms  these  insoluble  compounds  with  almost  all  the  soft 
animal  and  vegetable  substances  with  which  it  can  combine;  but  these 
compounds,  exposed  to  the  combined  action  of  the  air  and  water,  are 
altered  in  time  ;  the  lime  gradually  becomes  a  carbonate,  then  ani¬ 
mal  or  vegetable  matters  are  by  degrees  decomposed,  and  furnish 
new  compounds  capable  of  nourishing  plants ;  so  that  lime,  in  per¬ 
forming  two  functions  seemingly  opposed  to  each  other,  really  pro¬ 
motes  the  fertility  of  the  soil  and  the  growth  of  plants.  It  first 
disposes  certain  substances  insoluble  in  water  to  become  soluble,  while 
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by  combining  in  part  with  substances  which  are  soluble,  it  prolongs 
the  nutritive  action  of  soft  animal  and  vegetable  substances  beyond 
the  time  in  which  they  would  have  acted,  if  they  had  not  entered  into 
a  combination  with  lime.* 

The  application  of  lime  to  the  soil  in  its  caustic  state  will  be  useful 
in  all  cases  where  there  is  an  excess  of  undecomposed  vegetable  fibre, 
as  in  all  places  in  which  the  natural  growth  has  not  been  interfered 
with  for  a  number  of  years.  The  undecomposed  matter  of  these  it 
tends  to  decompose,  and  renders  the  soil  capable  of  supporting  the 
more  valuable  plants.f 

*  “  Of  this  particular  mode  of  action  of  lime,  an  example  may  be  given  in  one 
of  the  arts,  men  it  is  wished  to  carry  off  from  the  vegetable  juices,  in  the  ma¬ 
nufacture  of  sugar,  the  animal  substances  which  have  been  used,  lime  is  employed 
which  combines  with  these  substances,  and  rises  with  them  to  the  surface  of  the 
liquid  m  the  form  of  a  thick  scum,  which  is  insoluble  in  water.  This  scum,  laid 
upon  the  fields,  is  injurious  to  plants;  but  when  it  is  deposited  in  a  ditch,  and  is 
allowed  to  ferment  for  a  year,  it  forms  one  of  the  richest  manures.  Count 
Chaptal  states,  that  he  has  proved  this  fact,  during  a  period  of  many  years  in  his 
manufacture  of  sugar  from  beet-root,  by  employing  in  this  manner  the  scum 
which  is  obtained  by  the  first  operation  which  is  performed  on  the  juice  of  the 
beet — Elements  of  Practical  Agriculture ,  Sfc. 

t  “  It  is  well  known  that  the  more  valuable  plants  require  a  richer  food  than 
those  which  are  less  valuable,  the  remark  being  the  more  striking  the  lower  we 
descend  in  the  scale  of  vegetables.  The  more  worthless  the  plant,  the  more 
easily  is  it  nourished  by  the  atmosphere  ;  and  hence  the  less  is  it  dependant  on 
the  soil  for  its  subsistence.  The  consequence  of  this  is,  that  when,  in  the  lapse 
of  time,  the  soil  of  any  spot  becomes  more  and  more  exhausted,  the  most  valuable 
herbage  gradually  dies  away  from  the  want  of  sufficient  nourishment,  and  gives 
place  to  those  diminutive  species  which  so  frequently  constitute  the  herbage  of 
barren  moors.  These  again,  if  moisture  be  present,  give  place  in  their  turn  to 
the  mosses  and  other  inferior  plants,  so  that  at  last,  unless  the  improving  hand 
of  man  steps  in  to  avert  the  doom,  the  spot  will  return  to  a  state  unfit  for  the 
support  of  vegetation,  with  the  exception  of  those  inferior  vegetables  which  de¬ 
rive  their  chief  support  from  the  atmosphere.  From  the  looseness  of  the  tex¬ 
ture  of  such  plants  the  application  of  hot  lime  in  such  a  case  converts  them  into 
useful  manure,  which  by  being  washed  into  the  soil  by  genial  showers,  revives 
the  seeds  of  those  plants  which  grew  there  ages  previously,  and  in  a  short  time 
the  lately  unprofitable  waste  glows  with  the  return  of  its  pristine  verdure.  Hence 
the  tendency  of  lime  to  destroy  the  inferior  classes  of  vegetables,  and  supply  their 

place  with  the  more  valuable  plants.” - See  Quarterly  Journal  of  Agriculture, 

vol.  x.  p.  92. 
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Lime  may  be  applied  to  the  land  in  various  ways,  and  at  different 
periods 

L  It  may  be  laid  on  the  surface  of  land  which  is  in  grass,  and  re¬ 
main  there  until  the  land  is  ploughed  up  for  tillage.  The  lime,  in 
this  case,  quickly  sinks  into  the  soil,  and  acting  upon  it,  prepares  it  for 
crops  when  it  is  again  tilled. 

2.  It  may  be  spread  upon  the  surface  while  plants  are  growing,  and 

the  tillage  given  to  the  crop  sufficiently  incorporates  the  lime  with 
the  soil. 

3.  It  may  be,  and  most  frequently  is,  applied  during  the  season  in 
which  the  land  is  in  fallow,  or  in  preparation  for  what  are  termed 

fallow  crops.  The  manner  of  applying  it  in  these  cases  will  be  after¬ 
wards  explained. 

4.  It  may  be  mixed  with  earthy  matters,  particularly  with  those 
containing  vegetable  remains,  and  in  this  case  it  forms  a  compost.  It 
should  not,  however,  be  mixed  with  animal  substances,  unless  for  the 
purpose  of  correcting  noxious  effluvia.  It  is  injurious  when  mixed 

with  common  dung,  as  it  tends  to  render  the  extractive  matter  in- 
soluble.* 

Ihe  quantity  of  lime  to  be  applied  must  depend  on  the  nature  of 
the  soil  and  its  state  with  regard  to  cultivation.  Stiff  clays  require  a 
larger  proportion  of  it  than  the  lighter  soils ;  and  in  the  case  of  such 
sods  as  contain  much  undecomposed  vegetable  matter,  as  peat,  a 

quantity  should  be  applied  sufficient  to  decompose  the  inert  fibre 
effectually. 

On  heavy  soils,  one  hundred  bushels  of  newly  calcined  limestone 
to  the  acre  may  be  considered  a  moderate  dose,  and  on  those  of  a 
lighter  description,  eighty  or  ninety  bushels.  Double  these  quan¬ 
tities  of  slacked  lime  is  to  be  employed,  in  consequence  of  the  in¬ 
crease  of  bulk  which  takes  place  during  the  operation  of  slacking. 
The  observations  already  made  on  the  nature  and  properties  of  this 
manure,  and  its  mode  of  action,  will  enable  the  farmer  to  ascertain, 

with  tolerable  precision,  the  proper  quantity  suited  to  his  particular 
ease. 

The  quality  of  the  lime  itself  should  be  taken  into  consideration, 
as  well  as  the  nature  of  the  soil,  in  determining  the  precise  quantity 
which  should  be  applied.  Lime  is  rarely  found  in  a  pure  state,  being 

*  Elements  of  Practical  Agriculture,  pp.  63—4. 
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generally  found  in  combination  with  other  matters  ;  and  when  these 
exist  in  quantity,  the  amount  of  lime  must  be  increased  in  order  to 
produce  the  intended  effect.  When  combined  with  silica  or  alumina, 
for  example,  the  quantity  to  be  applied  must  be  increased  in  direct 
proportion  to  the  bulk  of  these  ingredients  which  it  contains  ;  for  al¬ 
though  they  do  not  impart  any  deleterious  principle  to  the  soil,  yet 
they  are  inefficacious  so  far  as  the  object  in  applying  the  lime  is 
concerned. 

A  simple  test  for  ascertaining  the  quality  of  the  lime  consists  in 
noting  the  decrease  in  weight  after  calcination,  and  the  increase  of 
volume  after  slacking.  We  have  seen  that  limestone  is  a  combination 
of  lime  and  carbonic  acid,  and  as  the  acid  is  driven  off  by  heat,  it  is 
evident  that  the  decrease  in  weight  after  burning  will  be  a  tolerably 
accurate  test  of  the  value  of  the  lime.  And  as  the  application  of 
water  to  newly-calcined  lime  converts  it  into  a  hydrate,  the  opera¬ 
tion  being  attended  by  an  increase  of  bulk,  it  follows  that  the  increase 
of  volume  will  also  be  a  fair  criterion  of  value  ;  for  the  purer  the 
lime  the  more  will  it  expand  after  being  slacked. 

If  these  tests  are  not  considered  sufficiently  accurate,  and  a  greater 
degree  of  precision  be  required,  let  a  given  quantity  be  dissolved  in 
dilute  muriatic  acid.  Let  a  little  excess  of  acid  be  added,  that  no 
portion  of  the  lime  may  remain  undissolved  owing  to  a  deficiency  of 
the  solvent.  Dilute  with  water,  let  the  insoluble  part,  if  any,  sub¬ 
side,  and  decant  the  clear  liquor.  The  sediment  is  now  to  be  washed 
with  further  portions  of  water,  and  poured  upon  a  filter  previously 
weighed.  The  filter  is  then  dried,  and  its  increase  of  weight  will 
indicate  how  much  insoluble  matter  the  quantity  of  lime  submitted 
to  experiment  contained.  It  is  easy  to  judge,  by  the  external  qua¬ 
lities  of  the  insoluble  portion,  what  is  the  chief  ingredient  in  its  com¬ 
position.* 

When  composts  of  lime  and  earthy  matters  are  formed,  it  is  desir¬ 
able  that  this  should  take  place  before  the  lime  is  slacked,  as  in  the 
conversion  of  the  newly-calcined  lime  into  a  hydrate,  a  considerable 
heat  is  generated,  and  the  effect  of  the  lime  on  the  materials  with 
which  it  is  combined  is  thereby  increased. 

Lime  is  one  of  the  most  powerful  agents  at  the  command  of  the 
*  Henry’s  Elements  of  Experimental  Chemistry. 
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fat  mer,  in  the  reclamation  of  waste  land,  and  without  its  agency  vast 
tracts  must  have  been  left  out  of  cultivation.  Even  spread  over 
the  surface  of  waste  land,  without  further  cultivation,  it  is  attended 
by  the  most  beneficial  effects.  Even  when  it  is  intended  to  bring 
such  lands  into  cultivation,  an  application  of  a  considerable  quantity 
of  lime  spread  over  the  surface  some  time  before,  will  exercise  a 
powerful  influence  in  effecting  the  destruction  of  the  indigenous 
herbage,  whether  heath  or  bent,  and  thus  prepare  the  surface  for  the 
operations  of  tillage.  A  better  herbage  will  thus  be  produced  in 
the  meantime,  and  should  it  not  be  found  to  be  expedient  to  corn- 
mence  the  reclamation  of  the  land  until  some  more  distant  period, 
the  alteration  produced  in  the  herbage  will  amply  remunerate  the 
farmer  for  the  expenditure  incurred  by  the  application  of  the  lime. 
The  hme,  in  this  case,  being  applied  to  the  land  in  the  state  of  a 
hydrate,  the  soluble  part  is  washed  into  the  soil  by  the  rains,  and 
soon  returns  to  its  original  state  of  carbonate,  after  which,  being 
insoluble  in  water,  no  portion  of  it  can  be  carried  off*  the  land 
by  rains  occurring  afterwards.  In  the  event  of  the  process  of  paring 
and  burning  being  resorted  to  afterwards,  this  carbonate  of  lime  will 
again  be  restored  to  the  state  of  quick  lime  in  which  it  was  formally 
applied. 

Chalk  is  another  compound  of  lime  applied  in  certain  cases  as  a 
manure.  It  differs  from  limestone  merely  in  its  being  of  a  much 
softer  texture,  and  hence  of  being  broken  down  with  greater  facility. 
It  has  no  action  whatever  upon  inert  vegetable  fibre,  being  chiefly 
valuable  in  contributing  to  alter  the  texture  of  the  soil  to  which  it 
is  applied.  It  possesses  the  property  of  being  retentive  of  water 
without  at  the  same  time  becoming  adhesive  ;  consequently  it  can 
be  used  with  advantage  both  to  clays  and  sands  under  certain  circum¬ 
stances.  In  common  with  all  calcareous  matter  it  neutralizes  the  in¬ 
jurious  effects  of  certain  saline  substances  frequently  to  be  met  with 
in  soils,  the  salts  of  iron,  for  example,  and  to  this  circumstance  the 
advantage  derived  from  its  application  is  often  to  be  attributed. 

Marl  is  another  widely-diffused  and  important  inorganic  manure. 

It  is  very  variable  in  quality,  from  the  admixture  of  certain  other  sub¬ 
stances  in  its  composition ;  but  it  is  chiefly  valuable  in  proportion  to 
the  quantity  of  calcareous  matter  which  it  contains. 

The  operation  of  marl  is  similar  to  that  of  lime,  but  much  slower 
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in  its  effects,  and  it  must  therefore  be  applied  in  larger  quantities. 
A  curious  cirumstance  to  be  kept  in  view  in  the  application  of  marl, 
is  its  injurious  effects  in  many  cases,  if  applied  immediately  after  be¬ 
ing  taken  from  the  pit,  but  these  effects  are  completely  prevented  by 
allowing  it  to  remain  exposed  to  the  air  for  a  certain  length  of  time, 
and  turning  it  over  frequently.  It  seems  difficult  to  account  for  this 
curious  phenomena,  although  the  truth  of  the  remark  is  well  esta¬ 
blished  in  practice. 

With  respect  to  the  comparative  value  of  lime  and  marl  as  ma¬ 
nures,  it  appears  that  an  application  of  the  former  can  be  made, 
unless  under  very  peculiar  circumstances,  at  much  less  expense,  and 
it  also  produces  the  desired  effect  in  a  much  shorter  time.  The  lat¬ 
ter  is,  however,  more  durable  in  its  effects ;  and,  besides  acting  on 
the  organic  portion  of  the  soil,  in  consequence  of  the  calcareous 
matter  which  it  contains,  it  improves  the  staple  and  consistence  of  it 
by  the  large  quantity  employed.  Marl  is  also  found  to  produce  be¬ 
neficial  effects,  by  altering  and  improving  the  mechanical  texture  of 
the  soil. 

Besides  lime  and  marl,  calcareous  matter  is  applied  in  other  forms 
for  the  purposes  of  agriculture.  One  of  these  bodies  is  gypsum  or 
sulphate  of  lime,  a  substance  consisting  of  lime,  sulphuric  acid,  and 
water  uf  crystallization.  A  moderate  heat  drives  off  this  water,  and 
the  gypsum  may  then  be  reduced  to  powder,  and  applied  to  the  soil 
in  that  state.  Calcination  does  not,  however,  drive  off  the  acid  with 
which  the  calcareous  matter  is  combined,  as  in  the  case  of  the  car¬ 
bonate  of  lime.  The  only  object  to  be  gained  by  the  process  is, 
therefore,  merely  to  reduce  it  to  powder,  which  is  essential  previous 
to  its  application  to  the  soil. 

Gypsum  has  not  been  applied  in  a  sufficient  number  of  cases  in  this 
country  to  enable  us  to  arrive  at  any  positive  conclusions  with  respect 
to  its  efficacy  as  a  manure.  The  crops  to  which  it  has  been  applied 
with  greatest  advantage  are  the  cultivated  grasses  and  leguminous 
plants.  The  quantity  used  is  small,  being  at  the  rate  of  four  or  five 
bushels  to  the  acre. 

Another  form  in  which  calcareous  matter  is  applied  to  the  soil  may 
be  seen  in  the  case  of  sea-shells.  They  abound  in  various  parts,  and 
are  largely  used  as  a  manure  in  the  country  along  the  sea-coast,  and 
in  inland  situations  to  which  they  can  be  conveyed  by  navigable  rivers. 
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1  hey  consist  of  calcareous  matter,  chiefly  carbonate  of  lime,  in  com- 
bination  with  a  small  portion  of  animal  matter. 

Lnne  exists  m  shells  in  a  state  of  greater  purity  than  it  is  usually 
found  in  limestone ;  but  shells  have  not  the  same  rapid  and  powerful 
action  as  lime,  except  when  burned  or  calcined,  an  operation  which  is 
rarely  performed.  They  are  much  improved  by  being  crushed  or 
broken  in  a  mill  resembling  that  used  for  tanners5  bark,  to  give  the 
air  readier  access  to  promote  their  decomposition,  and  to  enable  them 
to  be  more  equally  distributed  over  the  surface  of  the  land  ;  but  this 
also  is  rarely  practised.  In  their  natural  state,  shells  are  very  slow  in 
decomposing  and  becoming  incorporated  with  the  soil,  and  this  pro¬ 
perty  greatly  lessens  their  value  as  a  manure.  In  order  to  produce 
any  sensible  effect,  the  quantity  applied  must  be  large,  varying  from 
three  to  four  hundred  bushels  to  the  acre. 

Of  the  saline  matters  employed  as  manures,  common  salt,  chloride 
of  sodium,  has  attracted  most  attention.  It  has,  in  some  instances, 
been  extensively  used  as  a  manure,  though  experience  is  decidedly 
opposed  to  its  application  in  any  considerable  quantity,  the  margins 
of  the  ocean  being,  with  few  exceptions,  uniformly  sterile.  Soil, 
abounding  in  salt,  however,  have  been  found  to  produce  herbage  very 
nutritive  and  wholesome ;  and  certain  saline  marshes  are  highly  valued 

on  account  of  the  large  quantity  of  herbage  which  they  spontaneously 
produce. 

There  is  much  diversity  of  opinion  among  farmers  as  to  the  value 
of  salt  as  a  manure.  Nothing  decisive  has  been  ascertained  regard¬ 
ing  either  the  quantity,  or  the  season  in  which  it  should  be  applied. 
On  sods  containing  already  a  considerable  portion  of  saline  matter, 
the  quantity  to  be  applied  must  necessarily  be  very  small ;  and,  in  any 
case,  it  should  rarely  exceed  five  or  six  bushels  to  the  acre. 

Nitrate  of  potash,  or  salpetre,  has  also  been  applied  with  good  ef¬ 
fect  as  a  manure,  but  further  experiments  are  wanted  to  confirm  its 
value  for  that  purpose.  Being  so  expensive,  it  must,  of  course,  be 
applied  in  small  quantities,  perhaps  at  the  rate  of  a  cwt.  to  the  acre. 

It  is  chiefly  applied  to  grass  lands.  The  same  remarks  are  applicable 
to  the  nitrate  of  soda,  which  is  also  coming  into  use  as  a  manure. 
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III.- — MIXED  MANURES. 

This  class  ol  manures,  it  has  been  said,  consists  partly  of  organic 
and  partly  of  inorganic  matters,  combined  together  in  various  pro¬ 
portions  ;  but  the  term  may  also  be  applied  to  mixtures  of  organic 
matter  alone.  Thus  combinations  of  farmyard  dung  with  earth,  in 
which  there  is  much  vegetable  matter,  belongs  to  the  class  of  mixed 
manures,  although  the  substances  incorporated  with  the  dung  are 
chiefly  valuable  in  proportion  to  the  quantity  of  organic  matter  they 
contain. 

Mixing  farmyard  dung,  in  a  decomposing  state,  with  earth  in  which 
there  is  much  inert  vegetable  matter,  consisting  of  roots  and  leaves 
of  decayed  grasses  and  other  plants,  will  bring  it  into  a  state  of  hu¬ 
midity  and  solubility,  and  prepare  it  for  nourishing  the  plants  to  which 
it  may  be  applied.  This  is,  indeed,  a  mode  of  increasing  the  stock  of 
manure  upon  a  farm  that  should  in  no  case  be  neglected.  The  earthy 
matters,  when  mixed  with  the  dung,  imbibe  a  portion  of  its  juices, 
and  thus  form  a  compound  of  excellent  quality.  It  is  well  known, 
that  when  the  manure  of  the  farmyard  contains  a  large  propor¬ 
tion  of  animal  matters,  a  considerable  waste  of  the  most  valuable 
parts  of  the  manure  is  often  sustained  by  evaporation,  and  by  a 
portion  of  the  liquid  oozing  from  the  heap  and  being  lost ;  but 
by  combining  a  certain  portion  of  other  matters  with  it,  this  liquid 
is  retained,  and  the  gaseous  matters,  evolved  during  the  fermenta¬ 
tive  process,  absorbed,  and  their  fertilizing  properties  applied  to  the 
soil. 

In  the  formation  of  composts,  the  materials  are  arranged  in  alter¬ 
nate  layers,  for  the  purpose  of  effecting  a  more  intimate  combination 
of  their  parts,  and  rendering  the  whole  of  a  uniform  quality;  but 
this  arrangement  need  not  be  strictly  observed,  since  the  different 
substances  may  be  mixed  together  whenever  they  can  be  conveniently 
collected.  The  mixture  may  be  formed  in  the  yard  in  which  the 
manure  is  kept,  and  it  will  have  the  advantage  of  imbibing  the  urine 
from  the  cattle  sheds,  which  will  much  improve  its  quality.  But 
it  has  been  seen,  in  treating  of  organic  manures,  that  conveying 
the  manure  at  intervals  to  the  field  as  it  is  made,  or  at  such  periods 
as  the  other  labours  of  the  farm  cannot  be  carried  on,  economizes 
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time  at  the  season  of  more  active  labour  ;  and  this  is  particularly 
applicable  with  respect  to  the  class  of  manures  now  under  considera¬ 
tion,  as  being  more  bulky  than  farmyard  dung;  besides,  it  not 
unfrequently  happens,  that  a  portion  of  the  earthy  matters  for  the 
compost  may  be  found  in,  or  around,  the  fields  to  be  manured.  It 

is,  therefore,  better  to  form  the  compost  heaps  on  the  head-lands  of 
the  fields. 

A  convenient  situation  being  chosen,  a  layer  is  formed  of  peat- 

earth,  weeas,  road-scrapings,  scourings  of  ditches,  or  similar  matters, 

six  or  eight  inches  in  depth,  and  on  this  a  layer  of  farmyard  manure, 

and  so  on,  until  the  whole  is  completed.  The  materials  are  to  be 

regularly  spread  on  the  heap  as  they  are  conveyed  to  it;  and,  after 

being  finished,  it  may  be  covered  with  earth  in  the  manner  already 
explained. 

From  the  account  of  the  nature  and  properties  of  peat-earth,  given 
in  another  part  of  these  pages,  it  will  be  seen,  that  it  is  peculiarly 
adapted  for  entering  largely  into  the  formation  of  composts  ;  and 
there  are  few  situations  in  this  country  in  which  an  abundant  supply 
of  it  is  not  available.  From  its  tendency  to  render  soils  to  which  it 
is  applied  less  adhesive  in  their  texture,  it  forms  a  valuable  addition 
to  the  stock  of  manures  on  clay  farms ;  but  on  sands  and  gravels  it 
has  not  been  generally  found  to  answer.  It  should  be  exposed  to  the 
atmosphere  some  time  previous  to  its  being  employed  in  the  forma¬ 
tion  of  compost.  The  quantity  of  dung  should  be  nearly  equal  to 
that  of  the  peat ;  and  when  a  certain  degree  of  fermentation  has  taken 
place  in  the  heap,  the  mass  should  be  turned  over,  and  formed  into 

another  heap ;  and  an  additional  turning  may  be  necessary  before  it 
is  used. 

In  the  selection  of  materials  for  composts,  a  rule  of  universal 
application  is,  that  they  should  differ  as  much  as  possible,  in  their 
constitution  and  texture,  from  the  soil  to  which  they  are  to  be 
applied ;  and  that  they  also  should  have  a  tendency  to  correct  its 
defects.  Earth  taken  from  arable  fields  that  have  been  long  in 
cultivation  seems  the  least  suitable  to  enter  into  the  composition 
of  these  heaps  ;  and,  even  when  in  combination  with  the  dung, 
possesses  no  fertilizing  properties  that  would  not  be  produced  by  the 
application  of  the  same  earth  and  dung  separately,  for  there  is  ge« 
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nerally  comparatively  little  inert  matter  in  this  description  of  earth 
to  be  rendered  soluble. 

It  has  been  recommended,  both  in  the  management  of  composts 
and  of  farmyard  manure,  to  preserve  them  from  the  influence  of  the 
atmosphere,  until  it  is  desirable  that  fermentation  should  take  place. 
As  manure  heaps  are  formed  by  degrees,  it  it  well  to  retard  the  fer¬ 
mentation  of  that  which  is  first  made,  or  retain  it  in  a  state  of  fer¬ 
mentation  so  slow  as  to  produce  no  sensible  effect,  till  after  being  turned 
over  with  the  later-made  dung,  it  forms  one  powerfully  ferment¬ 
ing  mass.  It  should  be  deposited  in  the  soil  when  the  process  is  so 
far  advanced  that  it  will  be  completed  after  its  application;  when,  at 
the  same  time,  little  loss  of  substance  has  been  suffered,  and  when 
what  volatile  matter  is  afterwards  extricated  will  be  diffused  through 
the  soil  But  although  fermentation  is  retarded  by  the  compression 
given  to  the  materials,  and  no  injury  can  be  sustained  by  its  action, 
yet  it  is  highly  improper  to  allow  the  heap  to  remain  too  long  in  this 
state  before  being  applied  to  the  land.  Fermentation  is  suspended 
but,  after  a  time,  decomposition  will  commence  ;  and  the  mass 
will  be  brought  to  a  state  in  which  it  will  be  impossible  to  make  it 
afterwards  undergo  even  the  slightest  degree  of  fermentation.  In 
properly-fermented  manures  mucilaginous  and  other  fertilizing  mat¬ 
ters  are  abundant ;  but  they  are  absent  altogether,  or  present  only 
in  small  quantities,  in  such  as  have  been  slowly  and  gradually  de¬ 
composed. 

When  a  proper  proportion  of  animal  and  green  succulent  vegetable 
matter  is  present,  the  required  degree  of  fermentation  is  generally 
easily  produced  by  turning  over  the  heap.  The  propriety  of  placing 
the  materials  loosely  after  turning  has  already  been  pointed  out.  If 
a  single  turning  is  insufficient,  a  second  must  be  given,  observing  in 
every  case  to  incorporate  the  materials  thoroughly  together  by  a  more 
intimate  comminution  of  their  parts. 

The  necessity  of  not  only  guarding  against  any  waste  of  the  farm-  ' 
yard  dung,  but  also  of  every  thing  in  the  shape  of  refuse  animal  or 
vegetable  substance,  cannot  be  too  much  pressed  upon  the  attention 
of  the  farmer.  In  addition  to  the  compost  heaps  formed  in  the 
fields,  another  may  be  formed  in  some  spot  convenient  to  the  farm 
buddings,  and  upon  it  every  particle  of  offal  collected  about  the  pre¬ 
mises  should  be  regularly  thrown.  There  also  may  be  added  the 
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scrapings  of  roads  and  walks  about  the  house,  grass,  turf,3  rubbish 
from  drains  or  ditches,  every  thing,  in  short,  which,  by  decomposi¬ 
tion,  can  be  converted  into  manure  $  and  all  of  which  may  be  col¬ 
lected  with  very  little  trouble.  Care  is  to  be  taken  that  the  vegetative 
poweis  of  roots  and  seeds  in  the  heap  be  completely  destroyed  before 
the  compost  is  applied  to  the  land.  Composts  thus  formed  will 
be  found  a  valuable  species  of  manure.  The  whole  substance“becomes 
one  mass  of  nutritive  matter,  which  may  be  either  mixed  with 
the  soil,  or  applied  as  a  top-dressing,  either  to  arable  or  grass  lands, 

and,  with  proper  attention,  it  may  be  got  ready  at  any  season  of  the 
year. 

Weeds  by  the  sides  of  roads  and  fences  should  never  be  permitted 
to  mature  their  seeds,  but  should  be  invariably  cut  down  while  in  a 
green  and  succulent  state,  and  added  to  the  heap  5  and  if  those  turned 
up  by  the  process  of  horse-hoeing  were  also  raked  off  and  carried  to 
it,  instead  of  being  allowed  to  wither  on  the  land,  or  spring  up  again 
after  the  next  shower  of  rain,  it  is  inconceivable  what  a  large  quantity 
of  manure  would  be  thus  accumulated.  It  would  also  contribute,  in 
a  material  degree,  to  that  neatness  which  forms  a  distinguished  fea¬ 
ture  in  careful  cultivation. 

Were  the  practice  of  soiling  more  generally  practised,  it  would 
also  very  materially  add  to  the  stock  of  manure.  A  great  increase  in 
the  secretion  of  urine  is  known  to  take  place  when  cattle  are  fed  on 
green  food  in  the  houses  or  stalls,  and  the  quantity  is  further  in¬ 
creased  by  the  heat  of  the  season,  ihe  materials  employed  as  litter 
aie,  therefore,  soon  saturated  with  urine,  and,  being  mixed  with  the 
dung,  are  speedily  converted  into  manure.  In  the  usual  practice  of 
faun  management,  the  quantity  of  manure  produced  in  the  summer 
months  is  inconsiderable,  compared  with  that  produced  in  the  winter  5 
but  were  the  animals  of  the  farm  confined  a  greater  part  of  the  time 
m  their  houses  or  yards  during  the  summer,  and  supplied  with  abun¬ 
dance  of  green  food,  the  manure  accumulated  in  that  season  would 
form  a  large  part  of  that  produced  in  the  year. 

The  collection,  management,  and  application  of  manure  are  of  the 
utmost  importance  to  the  farmer,  and  we  have  accordingly  devoted 
a  considerable  space  to  the  subject.  In  the  present  state  of  agricul- 
tuie,  arable  land  cannot  be  made  to  repay  the  expenses  of  cultivation 
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without  the  most  skilful  and  economical,  though  unsparing  use  of 
manures.  But  a  very  small  portion  of  the  land  under  tillage  is  capa¬ 
ble  of  bearing  crops,  unless  the  exhaustion  occasioned  by  cropping  be 
restored  by  nutritive  and  stimulating  substances,  once,  at  least,  in 
every  four  or  five  years,  or  that  it  be  allowed  to  remain  for  more 
than  the  usual  length  of  time  in  the  production  of  grass.  To  obtain 
the  requisite  quantity  of  organic  manures,  has  hitherto  baffled  the 
exertions  of  many  industrious  farmers,  unless  in  the  neighbourhood 
of  large  towns.  There  the  object  is  often  obtained  through  the  medium 
of  purchased  dung,  the  expense  of  which  has  generally  been  amply 
repaid  by  the  production  of  proportionally  increased  crops;  but  the 
farmer  who  is  dependent  on  the  produce  of  his  own  farm  for  support¬ 
ing  the  fertility  of  the  soil,  should  endeavour  to  cultivate  those  crops 
which  are  best  calculated  to  make  a  large  return  of  food  for  the 

maintenance  of  live  stock,  by  which  an  increased  stock  of  manure  will 
be  produced. 

The  whole  subject  of  manures  is,  in  fact,  one  of  engrossing  interest 
.0  It,  <W  The  operation  of  .hi,  „»  of  , oh., a,,:,,  i, 
to  the  physiologist,  who  can  make  no  proficiency  in  his  study  without 
attempting  the  investigation  of  the  means  by  which  plants  derive  their 
food  from  the  soil.  The  application  of  manures  in  a  concentrated 
form,  such  as  bones,  night-soil,  and  a  number  of  other  substances,  is 
calculated  to  be  of  vast  importance  in  the  improvement  of  agricul¬ 
ture.  They  are  so  portable  that  the  expense  of  transit  from  one 
place  to  another  is  inconsiderable,  and  being  placed  in  immediate 
contact  with  the  roots  of  the  growing  plants,  they  are  capable  of 
promoting  their  growth  in  a  manner  superior  to  the  more  bulky 
manures.  The  peculiar  action  of  the  component  ingredients  of  these 
substances  on  vegetation  is  at  present  engaging  much  of  the  attention 

of  scientific  men,  and  the  best  results  may  be  expected  from  their 
investigations. 
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The  operations  of  husbandry  are  numerous  and  important,  and  on 
the  manner  in  which  they  are  executed  depends  the  success  or 
failuie  of  the  farmer.  They  are  performed  by  means  of  the  various 
implements  and  machines  of  the  farm— -these  being  worked  either  by 
some  of  the  domestic  animals,  as  the  horse  or  the  ox,  or  by  manual 
labour.  In  oidei  to  correctly  understand  the  manner  of  performing 
the  labours  of  the  farm,  it  is  essential  that  a  certain  knowledge 

should  be  acquired  of  the  mechanical  agents  employed  for  the 
purpose. 

Great  Britain  has  long  been  famous  for  the  manufacture  of  ma¬ 
chinery  and  instruments,  having  for  their  object  the  execution  of  a 
given  amount  of  labour,  by  means  of  the  application  of  a  smaller  com¬ 
parative  force.  The  superiority  of  British  agriculture  over  that  of 
any  other  country  is,  indeed,  in  a  great  measure,  to  be  ascribed  to 
the  great  degree  of  perfection  attained  in  the  construction  of  the  im¬ 
plements  employed.  The  number  of  implements  used  in  agriculture 
is  very  great,  and  the  ingenuity  of  farmers  and  mechanists  is  daily 
adding  to  the  original  stock  ;  but  it  is  conceived,  that  a  comparatively 
small  portion  of  them  only  is  absolutely  essential,  so  that  a  considerable 
degree  of  practical  knowledge  is  necessary  to  distinguish  between 
those  which  are  really  essential,  and  those  which  are  used  merely 
from  prejudice  or  caprice. 

The  implements  or  machines  of  the  farm  may  be  divided  into 
classes,  according  to  the  purposes  for  which  they  are  used : 

1.  Implements  of  preparatory  tillage. 

2.  Machines  for  sowing. 

3.  Implements  for  hoeing. 

4.  Machines  for  thrashing  and  preparing  grain. 

5.  Machines  for  preparing  food  for  live-stock. 

6.  Implements  of  conveyance. 

7.  Implements  of  manual  labour. 
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I - IMPLEMENTS  OF  PREPARATORY  TILLAGE. 

1. —  The  Plough. 

The  plough,  being  the  fundamental  implement  of  agriculture,  is 
common  to  all  civilized  countries,  and  its  primitive  form  is  almost 
every  where  the  same.  That  found  in  some  districts  in  Ireland,  even 
at  the  present  day,  is  as  rude  an  instrument  as  can  well  be  conceived. 
Through  the  agency  of  the  several  agricultural  societies  the  improved 
Scotch  plough  was  introduced  into  this  country,  and  it  was  subse¬ 
quently  extended  by  the  emulation  excited  by  means  of  the  plough- 
ing-matches  held  in  different  parts  of  the  country.  This  is  the  plough 
which  will  be  referred  to  in  the  following  pages.  It  is  perhaps  more 
generally  known  in  Ireland  by  the  name  of  the  Wilkie-plough,  from 
the  circumstance  of  most  of  the  ploughs  imported  being  manufactured 
by  Wilkie,  an  eminent  mechanist  near  Glasgow. 

The  object  gained  by  using  the  plough,  is  the  turning  over  of  the 
soil  to  a  given  depth,  and  thus  exposing  a  fresh  surface.  This  is 
effected  by  the  instrument  passing  along  the  ground,  and  cutting 
successive  slices  of  earth  in  its  progress,  which  are  to  be  raised  and 
laid  over  in  such  a  manner,  that  each  sod  or  slice  shall  be  laid  rest¬ 
ing  on  the  preceding  one.  Wlien  the  work  has  been  properly 
executed,  these  slices  will  be  placed  at  a  certain  degree  of  inclination 
to  the  plane  of  the  horizon,  and  the  skill  of  the  ploughman  is 

known  by  the  precision  and  regularity  with  which  this  object  is  ac¬ 
complished. 

In  ploughing,  the  furrow  slice  would  be  completely  reversed,  were 
it  not  for  the  support  which  the  several  slices  or  sods  afford  to  each 
other  ;  but  this  intervening  obstacle  being  opposed  to  the  descent  of 
each  successive  slice,  it  is  laid  over  in  the  manner  just  stated.  The 
angle  of  inclination  at  which  these  Fi  j 

different  slices  will  rest  upon  each 
other,  as  shown  in  the  figure,  de¬ 
pends  upon  the  proportion  which 
the  width  of  the  slices  bears  to 
their  depth.  Now,  it  will  easily 

admit  of  demonstration,  that  the  angle  by  which  the  greatest  surface 
of  the  fresh  tuined-up  earth  will  be  exposed  to  the  influence  of  the 
atmospheie  is  45°  ;  and  in  order,  therefore,  that  the  slices  may  be 
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iaid  at  this  angle,  the  proportion  which  the  width  bears  to  the^depth 
is  to  be  determined.  This  is  done  by  simple  calculation,  for  these 
dimensions  respectively  form  the  hypothenuse  and  one  of  the  legs  of 
an  isosceles  right-angled  triangle.  Thus,  if  the  depth  be  assumed 
at  5  inches,  the  breadth  will  be  7-07106  inches;  but  in  practice 

the  proportion  usually  known  amongst  ploughmen  is  as  two  is  to 
three. 

Seeing  then  the  nature  of  the  operation  which  is  to  be  performed 
by  means  of  the  plough,  and  the  manner  in  which  it  ought  to  be  ex¬ 
ecuted,  we  shall  be  better  enabled  to  judge  of  the  adaptation  of  the 
several  parts  of  the  instrument  for  the  purpose  required. 

The  adaptation  of  the  improved  Scotch  plough  for  the  execution  of 
the  work  required,  shows  that  the  most  minute  acquaintance  with 
practical  mechanics  was  necessary  in  its  construction.  This  know¬ 
ledge  is,  however,  rarely  possessed  by  the  farmer,  nor  even  by  the 
greater  number  of  those  who  now  manufacture  the  instrument.  The 
usual  practice  is  to  select  a  plough  of  an  improved  construction  as 
a  model,  and  this  the  manufacturer  endeavours  to  imitate ;  but,  as 
might  be  expected,  failures  sometimes  occur,  for  it  is  only  when  the 

imitation  has  been  perfect,  that  the  implement  will  properly  perform 
its  work. 

In  the  operation  of  ploughing,  the  slice  to  be  turned  over  is  first 
cut  from  the  unploughed  land,  by  means  of  the  coulter,  preparatory 
to  its  being  laid  over  by  the  other  parts.  The  coulter  is  formed  with 
a  sharp  cutting  edge  in  front,  to  afford  little  resistance  to  the  working 
of  the  plough  ;  and  to  keep  this  part  from  wearing,  and  also  to  pre¬ 
serve  a  good  edge,  it  is  well  that  it  be  formed  of  steel.  It  is  firmly 
fastened  into  the  beam,  from  which  it  extends  almost  to  the  point  of 
the  share,  with  its  forepart  so  inclined  as  to  form  about  an  angle  of 
45o  with  the  plane  of  the  sole  of  the  plough.  The  position  of  the 
coulter  cannot,  in  any  case,  deviate  considerably  from  this  angle ;  for, 
if  placed  more  oblique,  it  causes  the  action  of  the  plough  to  be  im¬ 
peded  by  stubble,  and  the  roots  of  grass  or  similar  matters,  being  col¬ 
lected  and  retained  between  the  coulter  and  the  beam ;  and  if  less 
oblique,  it  increases  the  resistance  in  passing  through  the  soil,  by 
carrying  stones  or  other  obstacles  forward  in  its  course.  Being  fixed 

in  a  mortise  in  the  beam,  it  may  be  raised  or  let  down  as  circumstances 
may  require. 
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The  coulter  having  separated  the  furrow-slice  from  the  unploughed 
land,  the  share  passes  under  it,  and  elevates  it,  in  order  that  it  may 
be  laid  over.  This  part  of  the  instrument  is  made  to  be  taken  off 
with  facility,  in  order  that  it  may  be  sharpened  and  otherwise  re¬ 
paired  when  necessary.  It  is  formed  with  a  wing  or  projecting  edge 
to  the  right-hand  side,  which  is  laid  with  steel  on  account  of  the  fric¬ 
tion  to  which  it  is  subject.  The  purpose  of  the  wing,  or  feather,  as 
it  is  frequently  termed,  is  to  cut  the  under  part  of  the  furrow-slice 
pievious  to  its  being  raised  upon  the  mould-board,  by  which  means 
the  operation  of  raising  and  reversing  the  sod  is  better  performed,  and 
with  less  waste  of  labour.  The  extreme  breadth  of  the  wing  may  be 
seven  inches,  and  the  entire  length  of  the  share,  from  the  point  to  its 
junction  with  the  mould-board,  thirteen  inches.  It  is  better  that  the 
breadth  of  the  wing  of  the  share  be  somewhat  less  than  that  of  the 
furrow-slice  in  ploughing,  for  when  the  whole  breadth  of  the  sod  is 
cut  through  below,  it  is  liable  to  be  pushed  aside  by  the  plough  be¬ 
fore  it  begins  to  rise  upon  the  mould-board,  and  in  this  case  it  cannot 
be  laid  in  its  proper  position ;  but  when  a  small  part  of  it  is  left  uncut 
it  is  kept  firm  in  its  place  so  as  to  allow  the  forepart  of  the  share  and 

mould-board  to  raise  it  up  in  the  manner  desired,  without  crumbling 
it  or  pushing  it  aside. 

After  the  furrow-slice  has  been  thus  separated  from  the  surround¬ 
ing  earth  by  means  of  the  coulter  and  share,  it  is  to  be  further  ele¬ 
vated  by  the  mould-board,  and  finally  laid  over  in  its  proper  position. 
The  share  is  formed  of  malleable  iron,  it  being  often  to  repair,  and 
the  mould-board  of  cast  iron.  The  share  and  mould-board,  com¬ 
bined,  form  a  curved  surface,  which,  beginning  at  the  point  of  the 
share,  gradually  lises  from  the  horizontal  plane,  becomes  vertical  as 
it  appioaches  the  centre  of  the  mould-board,  and  then  continues  to 
incline  in  a  uniform  manner  to  the  right-hand-side,  until,  at  its  ex¬ 
treme  point,  it  inclines  over  to  that  side  at  the  angle  at  which  the 
furrow-slice  is  to  be  laid.  The  whole  right-hand  side  of  the  plough, 
therefore,  consisting  of  the  share  and  mould-board,  forms  the  curved 
surface  of  a  wedge,  which,  being  insinuated  beneath  the  furrow-slice, 
and  pushed  forward,  gradually  raises  it  to  a  perpendicular  position, 
and  then,  by  acting  upon  the  upper  part  of  it,  presses  it  over  into  the 
position  in  which  it  is  to  remain.* 
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The  perpendicular  height  of  the  mould-board  may  be  from  four, 
teen  to  sixteen  inches,  being  that  which  is  sufficient  to  prevent  the 
loose  earth  from  rising  over  the  top  in  deep  ploughing  ;  for  it  is  to  be 
observed,  that  although  we  have,  for  the  purpose  of  illustration,  been 
speaking  of  the  movement  of  a  sod  only,  that  is,  of  a  body  whose 
parts  are  in  a  certain  degree  bound  together,  the  plough  has  also  to 
act  upon  loose  earth.  The  extreme  width  of  the  plough  below,  or, 
in  other  words,  the  distance  of  the  lowest  point  of  the  mould-board 
fiom  the  land  side  of  the  plough,  should  not  exceed  the  width  of  the 
sod  which  it  is  intended  to  remove. 

That  part  of  the  plough  next  the  solid  land  is  defended  by  plates  of 
cast  iron,  the  lower  one  of  which  is  turned  round,  and  forms  what 
is  technically  termed  the  sole.  This  part,  being  subject  to  great 
friction,  is  made  thick,  and  is  of  such  a  length  from  the  junction  of 
the  share  to  the  other  end  of  it,  which  is  called  the  heel,  as  to  give 
steadiness  to  the  instrument.  It  is  usually  from  thirty-two  to  thirty- 
four  inches. 

The  beam  of  the  plough  is  the  part  to  which  the  moving  power  is 
attached.  It  also  serves  to  connect  all  the  other  parts  of  the  instru¬ 
ment  together.  The  head,  or  bar  to  which  the  sole-plate  is  attached, 
is  joined  to  the  beam  by  the  sheath,  along  which  the  front  part  of  the 
mould-board  rests.  The  perpendicular  height  of  the  sheath  may  be 
from  thirteen  to  fifteen  inches.  It  is  inclined  backwards  to  the  plane 
of  the  sole  of  the  plough,  and  its  forepart  forms  nearly  the  segment 
of  a  circle,  to  correspond  with  the  forepart  of  the  mould-board. 

The  beam  being  the  part  of  the  instrument  most  endangered  by 
sudden  shocks,  it  must  be  made  of  a  good  degree  of  strength.  Upon 
the  end  of  it  is  placed  a  bridle,  or  muzzle,  as  it  is  indiscriminately 
termed,  to  which  the  point  of  draught  is  fixed,  and  by  means  of  which 
the  line  of  draught  can  be  elevated  or  depressed,  and  moved  to  the 
right  hand  01  to  the  left,  as  may  be  required.  The  beam  is  curved 
in  its  form,  in  order  that,  being  more  elevated  above  the  surface  of 

the  ground,  it  may  be  less  impeded  by  stubble  and  other  matters 
upon  the  surface. 

The  beam  in  connexion  with  the  plough  may  be  regarded  as  a 
bended  lever.  When  any  stone  or  other  obstacle  resists  the  coulter 
or  share  in  its  progress,  the  heel  of  the  plough  tends  to  rise,  and  that 
until  the  point  of  the  beam  is  sufficiently  depressed  to  restore  the 
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equilibrium.  The  increasing  of  the  length  of  the  beam  then  increases 
the  power  of  the  lever,  and  tends  to  render  the  motion  of  the  instru¬ 
ment  more  steady  ;  but  by  increasing  its  length,  the  other  parts  of 
the  plough  must  also  be  increased  in  dimensions,  and  so  add  to  its 
weight.  It  is  found  therefore,  that,  for  practical  purposes,  the  beam 
should  not  exceed  seven  feet  in  length,  measured  from  the  bridle  to 
the  hinder  part  of  the  left  handle. 

One  of  the  chief  difficulties  attending  the  construction  of  theplough 
is  to  form  it  so  that  it  shall  preserve  a  steady  and  regular  motion  in 
the  ground  during  the  operation  of  ploughing.  This  motion  is  found 
to  be  affected  not  only  by  the  form  of  the  different  parts  of  the  in¬ 
strument,  but  also  by  the  manner  in  which  the  moving  power  is  at¬ 
tached,  or,  in  other  words,  by  the  height  and  position  of  the  beam  ; 
for  to  this  part  the  moving  power  is  applied. 

Weie  it  ascertained  by  experiment  on  the  plough,  when  at  work,  at 
a  given  depth  of  furrow,  and  in  soil  of  a  given  texture,  that  a  cord 
attached  to  any  point  A,  Fig.  2,  and  drawn  in  the  oblique  direction 

Fig.  2. 


A  B,  would  so  pull  forward  the  plough,  that  it  should  press  uniformly 
upon  the  earth  at  all  points,  from  C  to  D,  so  that  the  share  should 
neither  tend  to  point  upwards  nor  downwards,  but  should  move  hori¬ 
zontally  forward,— then  it  is  to  some  part  of  this  line  that  the  moving 
power  should  be  applied ;  and  further,  it  is  known,  from  the  princi¬ 
ples  of  mechanics,  that  it  matters  not,  in  so  far  as  regards  the  force 
exerted,  to  what  precise  part  of  this  line  the  power  is  applied.  It  has 
also  been  ascertained  in  practice  that  such  a  line,  drawn  from  the 
usual  point  of  attachment  of  the  draught  on  the  collars  of  the  work- 
mg  cattle,  will  intersect  the  sole  of  the  plough  at  E.* 

Ihe  handles  of  the  plough  yet  remain  to  be  noticed.  Being  much 
exposed  to  injuiy  than  the  other  parts,  they  are  made  propor- 
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it  on  ally  light,  and  are  terminated  at  their  extremities  with  pieces  of 
wood  inserted  into  sockets,  for  the  hands  of  the  workman.  The  left 
hand  e,  when  viewed  from  the  land  side,  appears  to  be  a  direct  con- 
inua  ion  of  tie  beam,  these  parts  being  mortised  together  ;  but  both 
randies  usually  terminate  at  the  head  of  the  plough,  and  to  this  nart 
<  rey  are  attached.  An  important  improvement  in  the  construction 
oe  instrument  consisted  in  placing  the  left  handle  so  as  to  stand 
.even  or  eight  inches  to  the  left  of  the  plane  of  that  side  of  the  plough 
as  shown  in  Fig.  3.  The  handles  being  therebv  removed  from  the 


space  in  which  the  ploughman  should  stand,  he  is  enabled  to  keep  the 
instrument  in  a  more  upright  position. 

The  manner  in  which  the  working  cattle  are  attached  to  the  plough 
does  not  require  illustration.  A  chain,  varying  from  a  foot  to  sixteen 
inches  in  length,  connects  the  bridle  of  the  plough  and  the  hook  at¬ 
tached  to  the  centre  of  the  foot-tree,  and  to  this  the  swing-trees  are 
attached,  from  which  chains  extend  to  hooks  on  the  collars  of  the 
animals.  These  chains,  or  traces,  as  they  are  frequently  termed,  are 
prevented  from  falling  down  by  a  broad  belt  of  leather  passing  over 

the  back  of  each  horse,  on  which  are  hooks  fastened  on  each  side  to 
the  traces. 


In  the  operation  of  ploughing  a  considerable  knowledge  of  the  in¬ 
strument  is  essential,  and  a  facility  in  adjusting  it  to  suit  the  different 
sorts  of  soils,  and  the  different  methods  of  ploughing,  is  an  indis¬ 
pensable  qualification  in  the  person  who  is  to  use  it.  Much  of  the 
efficacy  and  value  of  the  plough,  it  is  true,  depends  on  the  manner  in 
which  it  has  been  constructed,  as  tile  ploughman  can  only  control 
its  operation  to  a  limited  extent ;  but  much  also  depends  on  the  ac¬ 
curacy  of  adjustment  of  the  several  parts  over  which  he  has  absolute 
control. 

The  position  of  the  coulter,  it  has  been  seen,  admits  of  modifica- 
tion.  The  left  side  ought  to  be  placed  in  the  same  plane  with  the 
left  side  of  the  plough.  If  the  coulter  he  inclined  either  to  the  right 
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band  or  to  the  left,  the  resistance  to  the  forepart  of  the  plough  is 
increased,  as  well  as  the  chance  of  its  being  impeded  by  obstacles  in 
its  progress  ;  for  if  a  stone,  or  the  like,  were  to  strike  the  coulter,  the 
same,  or  another  stone,  might  also  strike  the  forepart  of  the  sheath ; 
and  further,  this  stone  might,  by  striking  at  the  same  time  the  coul¬ 
ter  and  the  sheath,  be  carried  forward  in  the  interval  between  them, 
through  the  firm  land.  Again,  if  the  coulter  be  thus  inclined,  a  bias 
is  given  to  the  plough  in  that  direction  in  w7hich  the  coulter  points. 
Thus,  if  the  coulter  points  to  the  left,  the  plough  will  have  a  tendency 
to  turn  more  into  the  firm  ground  on  that  side.  Nor  is  it  enough 
that  this  tendency  may  be  counteracted  by  other  means,  as  by  mov¬ 
ing  the  line  of  traction  more  to  the  left  by  means  of  the  bridle  at¬ 
tached  to  the  beam.  This  opposing  of  one  tendency  by  another  is  a 
defect,  when  it  can  be  avoided,  the  consequence  of  such  opposing 
powers  being  to  expose  the  instrument  to  greater  strains  and  pres¬ 
sure,  and  to  increase  the  labour  in  moving  it  forward. 

In  adjusting  the  share,  the  proper  position  is  determined  by  the 
application  of  a  straight-edge,  first  to  the  left-side  plate  and  extended 
along  the  share,  and  next  along  the  sole  of  the  plough  ;  and  with  this 
the  side  and  bottom  of  the  share  should  perfectly  coincide. 

The  height  at  which  the  traces  are  fastened  to  the  shoulders  of  the 
animals,  and  the  different  depths  at  which  it  is  necessary  that  land 
should  be  ploughed,  make  a  considerable  deviation  in  the  position  of 
the  line  of  draught,  and  consequently  in  the  mode  of  action  of  the 
instrument.  But,  that  it  may  suit  itself  to  these  variations,  as  well  as 
that  any  defects  in  the  form  of  its  parts  may  be  counteracted,  the 
bridle  at  the  end  of  the  beam  is  made  to  elevate  or  depress  the  line 
of  draught,  as  may  be  required.  Should  the  plough,  for  example, 
tend  to  go  deeper  into  the  earth,  the  line  of  draught  maybe  lowered 
by  means  of  the  bridle,  the  effect  of  which  will  counteract  the  ten¬ 
dency  which  the  plough  had  to  go  deeper  than  required,  by  throwing 
a  greater  part  of  the  weight  of  the  machine  behind  the  direction  of 
the  moving  power.  The  same  effect  is  produced  by  shortening  the 
traces.  In  like  manner,  the  point  of  draught  may  be  shifted  to  the 
right  or  to  the  left. 

The  plough  is,  however  of  the  most  perfect  form  when  its  various 
parts  are  so  adjusted  that  they  shall  not  oppose  each  other’s  motion  ; 
but  it  is  very  difficult  to  form  a  plough  that  is  perfect  in  the  form  and 
combination  of  its  parts.  Even  in  those  of  the  best  construction, 
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7  13  lretlUellt'y  foulld  t0  be  »  tendency  to  rise  out  of  the  ground 
°‘  o  turn  to  one  side,  generally  the  right  hand  or  open  side°  The’ 
tendency  to  rise  out  of  the  ground  can  be  corrected  by  giving  an  in¬ 
clination  downwards  to  the  point  of  the  share,  and  the  tendency  to 
turn  to  the  open  side  can  be  obviated  by  turning  the  point  of  the 
share  slightly  to  the  left-hand  side.  But  by  these  means  the  labour 
of  draught  is  increased,  and  care  must  therefore  be  taken  that  this 
empe-)  mg  of  the  irons,  as  it  is  called,  be  not  in  any  case  carried  further 
than  is  necessary  to  correct  the  defects  of  the  instrument.  All  that 

“  neC!S?ary  70nd  this  is  effec‘ed  hy  changing  the  position  of  the 
■me  of  draught,  by  means  of  the  bridle  on  the  end  of  the  beam* 

lhe  common  plough  has  now  been  described.  It  is  often  ne¬ 
cessary,  however,  to  give  a  deeper  ploughing  to  land  than  the  ordinary 
depth  of  furrow,  and  this  may  be  effected  in  various  ways.  One 
plough  may  follow  another,  the  mould-board  of  the  former  being  taken 
off,  and  m  this  way  a  considerable  depth  of  furrow  may  be  obtained  • 
or  what  is  better,  the  subsoil  plough  may  be  used  for  that  purpose.  It 
=s  the  invention  of  Mr.  Smith,  of  Deanston,  a  gentleman  to  whom 
the  agriculturists  of  the  United  Kingdom  are  much  indebted.f  In 
t  le  operation  of  this  plough  the  common  plough  is  used  to  remove 


For  further  information  on  this  subject,  see  the  Quarterly  Journal  of  Agri¬ 
culture,  vol.  i.  pp.  409-429,  and  Low’s  Elements  of  Practical  Agriculture 
from  which  the  greater  part  of  this  article  has  been  extracted. 

f  The  subsoil  plough  which  is  figured  below  was  designed  for  the  purpose  of 
opening  up  retentive  subsoils.  In  the  design  two  essential  points  are  kept  in 
view.  1.  The  construction  of  an  implement  that  would  effectually  open  up  the 
subsoil  without  bringing  any  of  it  to  the  surface  ;  and,  2.  To  have  it  of  the  easiest 
possi  i  e  draught  for  the  horses,  while  it  was  of  sufficient  strength  and  weight  to 
penetrate  the  hardest  ground,  and  resist  the  shocks  on  the  largest  stones. 

Fig.  4. 
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the  fin  1  ow-slice  of  the  surface.  1  he  subsoil  plough  then  follows  in 
the  tiack  thus  made,  to  break  up  the  subsoil :  and  in  this  manner  the 
ploughing  of  the  surface,  and  the  breaking  up  of  the  subsoil,  proceed 
simultaneously  until  the  whole  field  is  gone  over. 

Ploughing  is  justly  considered  the  most  important  of  agricultural 
operations,  as  on  the  manner  in  which  it  is  performed  depends  the 
facility  of  executing  all  the  succeeding  ones  on  the  same  piece  of 
land.  Phe  plough  has  been  seen  to  act  as  a  wedge,  separating  a 
portion  of  the  soil  from  the  unploughed  land,  and  turning  it  over  at 
the  same  time.  If  this  wedge  were  properly  constructed,  and  the  soil 
presented  everywhere  the  same  uniform  resistance,  the  plough  would 
require  no  holding,  but  would  maintain  its  position  when  drawn  along 
by  the  cattle.  The  least  inequality  of  surface  or  tenacity,  or  the  ad¬ 
ditional  resistance  of  a  root  or  stem,  however,  destroys  the  equili¬ 
brium  of  the  forces  acting  against  the  wedge,  and  the  presence  of  the 
ploughman  then  becomes  necessary  to  maintain  the  instrument  in  its 
pi  oper  position,  and  to  enable  it  to  overcome  the  obstacles  which  may 
be  opposed  to  its  progress.  The  steadiness  of  its  motion  is  found  to 
be  affected  by  the  distance  or  proximity  of  the  working  cattle  ;  but 
yet  it  is  advantageous  that  they  should  be  harnessed  as  close  to  the 


the  sole  to  the  bottom  of  beam  at  stiles,  19  inches  ;  length  of  head  or  sole  bar, 
60  inches ;  from  heel  of  sole  to  point  of  sock,  46  inches  ;  broadest  part  of  sock 
8  inches.  The  coulter  is  curved,  and  in  order  to  prevent  its  point  being  driven 
from  its  place  by  stones,  it  is  inserted  to  the  depth  of  an  inch  in  a  socket  A. 
The  lateral  dimensions  of  the  sole  piece  are  two  inches  square.  This  is  covered 
on  the  bottom  and  land  side  with  a  cast  iron  sole  piece  to  prevent  wear.  The 
share  goes  on  the  head  in  the  usual  way,  and  from  its  feather  rises  the  spur  piece, 
b,  for  the  purpose  of  breaking  the  subsoil  furrow.  When  the  subsoil  consists  of 
very  firm  clay,  or  other  hard  and  compact  earth,  the  feather  and  spur  piece  may 
be  dispensed  with,  and  a  plain  wedge  or  spear-pointed  share  may  be  used.  The 
draft-bar  c,  of  inch  sound  iron,  is  attached  to  the  beam  at  the  strong  eye,  d, 
and  passing  through  an  eye  in  the  upright  needle,  e,  is  adjustable  to  any  height 
or  lateral  direction,  being  moveable  in  the  socket,  f,  at  the  point  of  the  beam, 
and  can  be  made  fast  at  any  point  by  a  pinching  screw  worked  by  the  lever,  g, 
By  the  proper  setting  of  the  draught-rod,  the  direction  of  the  power  of  the 
horses  is  so  regulated  as  to  render  the  guiding  of  the  plough  easy  at  any  depth 
or  width  of  furrow.  The  beam  is  about  5  inches  deep  in  the  middle,  and  1^  inch 
in  thickness ;  towards  the  draught  end  it  tapers  to  three  inches  deep,  and  1  inch 
thick.  The  weight  of  the  implement  is  400lbs.  This  appears  an  enormous  weight, 
but  after  repeated  trials  with  lighter  ploughs,  those  of  the  dimensions  and  weight 
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plough  as  convenient,  by  which  the  amount  of  resistance  in  drawing 
n  forward  is  lessened.  The  left-hand  or  near-side  horse  walks  on 
the  unploughed  land,  the  right-hand  or  off-side  horse  walks  in  the 
furrow  last  made;  and  when  there  is  any  difference  in  regard  to  size 
and  strength,  the  more  powerful  horse  should  be  placed  in  the  furrow. 

Ihe  depth  to  which  the  plough  should  penetrate  into  the  soil  is  re¬ 
gulated  by  the  nature  of  the  soil  itself,  and  by  the  object  in  view  in 
ploughing.  The  seed-furrow  for  grain  or  the  grasses  should  be  light, 
seldom  exceeding  five  or  six  inches,  but  in  preparing  land  for  fallow 
crops,  it  is  generally  necessary  that  it  should  be  much  deeper.  Pul¬ 
verization  has  been  seen  to  be  a  mean  of  maintaining  the  fertility  of 
the  soil,  and  preparing  it  for  the  seeds  of  plants,  and  deep  ploughing 
is  essential  for  that  purpose. 

Ihe  furrow-sli©es,  in  ploughing,  are  generally  distributed  into 
beds,  varying  in  breadth  according  to  circumstances,  and  these  beds 
are  termed  ridges.  The  ridges  are  separated  from  each  other  by 

now  described  have  been  found  to  be  at  once  the  most  efficient,  the  most  easy  of 
draught,  and  the  easiest  for  the  ploughman  to  manage. 

Four  ordinary  farm  horses  are  generally  sufficient  to 
draw  this  plough  in  breaking  up  subsoil  of  ordinary  firm¬ 
ness  ;  hut  on  very  tough  clays  or  very  hard  till,  it  may  be 
necessary  to  use  six  horses.  When  four  are  used  they  are 
yoked  two  and  two  by  draft  bars  and  chains,  as  shown  in 
Fig.  5.  The  main  chain  for  the  leading  horses  to  pull  by, 
is  hung  by  links  from  the  collars  of  the  near  horses,  to  keep 
it  from  their  legs,  and  the  trace  bars  of  the  leaders  are  kept 
close  up  to  their  hams  by  cross  straps  over  their  quarters. 

When  horses  which  have  been  accustomed  to  work  in 
pairs,  are  first  put  to  work  in  this  plough,  they  are  apt  to 
be  a  little  restive,  and  do  not  at  first  pull  well  together, 
and  this  is  especially  the  case  when  the  subsoil  is  strong. 
Ihe  ploughman  also  finds  some  difficulty  in  balancing  the  plough  at  first,  and  if 
he  is  not  a  man  of  quiet  and  firm  temper,  the  whole  affair  puts  on  the  appearance 
of  an  arduous  and  hopeless  undertaking.  A  few  hours  or  days  at  most,  however, 
of  temperate  perseverance,  will  overcome  all  difficulties,  and  horses  and  men  will 
work  together  with  steadiness  and  effect.  The  work  is,  indeed,  in  most  cases, 
severe,  and  the  horses  are  frequently  warm  and  fatigued  ;  but  to  insure  good 
farming  the  work  must  be  done,  and  will  amply  repay  all  the  trouble  and  expense. 

—  See  Remarks  on  thorough  Braining  and  deep  Ploughing  by  J.  Smith ,  Esq., 
Beanston — Stirling,  Drummond  &  Sons,  1838. 
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open  furrows,  which  also  serve  as  guides  in  sowing  and  reaping,  and 
several  other  processes  in  agriculture.  In  soils  of  a  strong  retentive 
nature,  or  which  are  incumbent  upon  close  retentive  subsoils,  these 
open  furrows  serve,  likewise,  for  drains  to  carry  off  the  surface-water, 
and  being  cleared  out  after  the  seed  is  sown,  they  are  termed  water- 
furrows .  In  the  moist  climate  of  this  country  this  forming  of  the  land 
into  ridges  is  necessary,  so  as  to  admit  of  the  water  which  falls  upon 
the  surface  finding  a  ready  egress  ;  and  even  in  lands  so  dry  that  little 
injury  will  result  from  stagnating  water,  such  ridges  are  generally 
formed  on  account  of  their  convenience  in  the  different  operations  of 
tillage.  The  breadth  of  the  ridges  is  to  be  regulated  by  the  nature  of 
the  land,  and,  accordingly,  they  may  vary  from  twelve  or  fifteen  to 
twenty  feet,  and  sometimes  more. 

The  first  process  in  commencing  to  plough  a  field  in  which  no 
traces  of  ridges  exist,  is  to  mark  it  off  into  parallel  and  equal  divisions, 
each  corresponding  in  size  with  that  of  the  intended  ridges.  This  is 
performed  by  means  of  poles,  three  of  which  are  required ;  and  it  is 
convenient  that  they  should  have  feet  and  inches  marked  on  them,  in 
order  that  the  ploughman  may  be  enabled  to  mark  off  his  ridges  with 
facility  and  precision.  The  poles  are  placed  in  a  right  line,  and  along 
this  line  the  plough  is  to  pass,  the  poles  being  a  guide  for  the  plough, 
man  to  direct  his  horses  in  the  proper  course.  Having  proceeded  so 
far  as  the  first  pole,  he  stops  the  horses  and  removes  it,  at  the  same 
time  measuring  the  required  distance  for  the  breadth  of  a  ridge  from 
its  original  situation  along  the  unploughed  land,  and  there  setting  it 
up.  On  arriving  at  the  second,  he  performs  the  same  process,  ob¬ 
serving,  in  measuring  the  distance,  that  it  be  done  in  a  direction  per¬ 
pendicular  to  the  line  of  the  furrows.  In  setting  up  the  third,  or 
remaining  pole,  it  will  not  be  necessary  to  measure  the  distance,  as  in 
the  case  of  the  others;  for  the  two  already  placed  will  serve  at  once 
as  a  guide  for  placing  the  third  in  the  same  right  line.  Having 
leached  the  end  of  the  field,  the  plough  is  to  return  by  the  same 
funow,  and  clear  out  the  other  side ;  and  in  this  manner  the  operation 
is  carried  on  until  the  ridges  of  the  field  are  marked  off.  The  poles 
are  successively  placed  in  their  proper  position  as  the  plough  ad¬ 
vances,  in  order  to  save  the  ploughman  the  trouble  of  walking  from 
the  end  of  the  field  each  time  to  adjust  them. 

A  part  of  the  ground  at  the  ends  of  the  field  necessarily  remains 
unploughed,  being  required  for  the  horses  to  turn  on  ;  and,  as  it  is 
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conducive  to  neatness  that  the  several  furrow-slices  should  be  carried 
out  precisely  to  the  same  length,  it  will  serve  as  a  guide  for  the 
ploughman  to  have  the  required  space  marked  off  by  the  plough,  pre¬ 
vious  to  marking  off  the  other  ridges  of  the  field.  These  are  called 
the  headlands  of  the  field.  They  may  be  sixteen  feet  in  breadth, 
being  that  which  is  found  sufficient  for  horses  to  turn  on.  After  the 
rest  of  the  field  is  ploughed,  the  headlands  themselves  are  to  be 
ploughed  and  formed  into  ridges. 

The  field  is  now  prepared  for  being  ploughed  into  ridges,  and  the 
ploughman,  beginning  at  the  left-hand  side  of  the  open  furrow, 
ploughs  his  first  furrow-slice  towards  it.  He  then,  returning  by  the 
opposite  side,  performs  a  similar  operation,  causing  the  first  &two  fur¬ 
row-slices  to  rest  upon  each  other.  In  this  manner  he  continues, 
always  turning  to  the  right-hand  side,  and  laying  his  furrow-slices 
towards  the  centre  of  the  ridge,  until  he  has  ploughed  the  half  of  the 
spaces  on  each  side  of  the  open  furrow  at  which  he  commenced, 
after  which  he  removes  to  the  next,  and  so  on  until  the  field  is 
ploughed.  But  instead  of  turning  the  horses  to  the  right  about,  as 
has  been  mentioned,  he  may,  after  turning  over  the  first  furrow- 
slice,  turn  to  the  left  about,  and  return  by  the  next  open  furrow,  and 

so  on,  always  laying  his  furrow-slices  towards  each  of  these  open  fur¬ 
rows  alternately. 

The  position  of  the  several  furrow-slices  is  represented  in  the  ac- 
comparing  figure.  The  ridges  will  be  seen  to  have  attained  a  certain 
degree  of  curvature  by  the  process,  and  this  will  be  increased  by  suc¬ 
cessive  ploughmgs  in  the  same  manner.  It  is  important  that  this 

Fig.  6. 


degree  of  curvature  should  be  uniform  throughout,  so  that  the  ridge 


shall  not  have  what  is  technically  called  a  shoulder,  or  hollow  part  on 
each  side  of  the  centre.  It  is  to  prevent  this  defect  that  the  open 
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track  is  made  along  the  centre  before  the  first  two  slices  are  laid  to¬ 
gether  ;  by  which  means  the  ploughman  is  enabled  to  lay  them  upon 
each  other  in  such  a  manner  that  they  shall  not  overlap,  or  form  a 
protuberance  at  the  crown  of  the  rido-e. 

o 

The  proportion  which  the  breadth  and  depth  of  the  furrow-slice 
should  bear  to  each  other  has  been  already  stated;  but  in  practice  an 
approximation  only  can  be  made  to  the  precise  proportion.  The 
ploughman  is,  however,  enabled  to  discern  at  a  glance  whether  the 
deviation  from  it  has  been  considerable,  or  otherwise. 


Land  thus  formed  into  ridges  is  afterwards  cultivated,  without 
marking  off  the  ridges  again  until  the  furrows  have  been  obliterated 
by  a  fallow  or  fallow-crop.  The  mode  of  ploughing  practised  after¬ 
wards  may  be  one  or  other  of  the  following.  If  the  soil  be  dry,  and 
the  former  ridges  not  considerably  elevated,  they  are  split  out  in 
such  a  way  that  the  space  which  the  crown  of  the  old  ridge  occupied 
is  now  allotted  to  the  open  furrow  between  the  new  ones.  This  is 
technically  called  crown-and-furrow  ploughing.  When  the  soil  is 
naturally  wet,  or  if  the  ridges  have  been  considerably  raised  by 
foimer  ploughings,  the  form  of  the  old  ridges  and  the  situation  of  the 
furrows  are  preserved  by  what  is  termed  casting;  that  is,  the  furrow- 
slices  of  each  ridge  are  all  laid  in  one  direction,  while  those  of  the 
adjoining  ridge  are  laid  the  contrary  way,  two  ridges  being  always 
ploughed  together.  Lastly,  on  soils  very  tenacious  in  quality,  it  is 
frequently  necessary  to  elevate  the  crown  of  the  ridges  considerably  ; 
and  this  is  effected  by  what  is  called  gathering ,  which  consists  in 
making  the  furrow-slices  on  each  side  of  the  ridge  incline  to  the 
centie,  the  elevation  of  which  is  thereby  increased. 

In  the  process  of  preparing  the  land  for  green  crops,  it  is  frequently 
ploughed,  but,  in  this  case,  it  is  seldom  necessary  to  bestow  the  same 
attention  to  the  execution  of  the  work,  as  in  giving  the  seed-furrow  to 
the  land.  The  intention  in  the  former  case  is  chiefly  to  stir  and  pul¬ 
verize  the  soil,  and,  although  the  same  neatness  is  not  required  for 
these  purposes,  yet  it  is  essential  that  the  ploughing  should  be  of  an 
uniform  depth,  and  that  none  of  the  ground  should  remain  unploughed. 

1  he  Ploughings  are,  in  this  case,  frequently  given  in  a  direction  cross¬ 
ing  that  of  the  former  ridges  ;  but  the  mode  of  marking  off  the  ridges, 

and  performing  the  work,  is  not  different  from  that  which  has  been 
described. 
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In  ascertaining  the  direction  of  the  ridges  of  the  field,  attention 
must  be  paid  to  the  sloping  of  the  ground,  and  the  position  of  the 
ditches  and  fences,  so  that  the  surface  water  may  be  conveyed  off  the 
land.  It  is  an  advantage  to  have  the  ridges  north  and  south,  which 
insures  the  same  degree  of  exposure  to  the  rays  of  the  sun  on  both 

sides;  and  when  other  circumstances  are  alike,  this  direction  is  to 
be  preferred. 

When  the  degree  of  inclination  in  the  land  to  be  ploughed  is  con¬ 
siderable,  it  is  frequently  necessary  to  form  the  ridges  diagonally 
along  the  slope  or  inclination,  for  the  purpose  of  rendering  the  draught 
lightei  on  the  horses  in  ascending  the  hill,  and  of  lessening  the  danger 
of  much  of  the  fine  mould  of  the  surface  being  carried  away  by  cur- 
rents  of  water  in  their  descent.  In  this  case  the  ridges  are  to  be 
inclined  to  the  right-hand  side  in  their  ascent,  the  degree  of  inclination 
being  regulated  by  the  sloping  of  the  ground. 

The  quantity  of  land  which  can  be  ploughed  in  a  day  depends  on  a 
variety  of  circumstances.  Even  under  the  most  favourable  circum¬ 
stances,  it  is  found  to  depend,  in  a  great  degree,  on  the  length  of  the 
lidge  ,  foi,  when  this  is  inconsiderable,  a  large  proportion  of  the  time 
is  occupied  in  turning  at  the  head-lands  of  the  field.*  The  common 
calculation,  where  good  ploughing  is  practised,  is,  that  a  pair  of  horses 
will  plough  an  acre,  when  in  grass,  in  nine  hours. 


*  The  following  table  shews  the  time  required  to  plough  an  acre  of  land,  the 

length  of  the  ridge,  breadth  of  the  furrow-slice,  and  rate  of  walking  of  the  horses, 
being  given  : — 


Length 

of 

Ridge. 

Breadth 

of 

Furrow. 

Furrows 

in 

an  Acre. 

Time  lost 
in  turning 
in  plough¬ 
ing  an 
Acre. 

Time  occupied  in  ploughing  an  Acre, 
the  rate  of  walking  being — - 

1  Mile 
per  Hour. 

li  Mile 
per  Hour. 

2  Miles 
per  Hour. 

2^  Miles 
per  Hour. 

Yards. 

60 

132 

264 

396 

594 

792 

Inches. 

8 

330 

165 

82 

55 

36 

27 

h.  m. 

2  45 

1  22 

0  41 

0  27 

0  18 

0  13 

h.  m. 

15  07 

13  44 

13  03 

12  49 

12  40 

12  35 

li.  to. 

11  00 

9  37 

8  56 

8  42 

8  33 

8  28 

h.  to. 

8  56 

7  33 

6  52 

6  38 

6  29 

6  34 

h.  to. 

7  42 

6  19 

5  38 

5  24 

5  15 

5  10 
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2.  The  liar  row. 

The  harrow  is  an  implement  of  equal  antiquity  with  the  plough, 
and  is  of  universal  use  in  tillage.  It  consists  of  a  frame  of  wood°or 
iron,  in  which  a  certain  number  of  teeth  is  fixed,  which  are  pressed 
into  the  ground  by  their  own  weight  and  by  that  of  the  frame.  It  is 
intended  to  pulverize  the  ground  which  has  been  turned  over  by  the 
plough,  to  disengage  the  root-weeds  from  it,  and  to  cover  the  seeds 
of  the  cultivated  plants.  The  construction  of  the  harrow  has  been 
less  improved  or  attended  to  in  this  country  than  that  of  the  plough, 
the  form  usually  employed  being  defective,  although  the  operation  of 
the  harrow  is  not  less  important  than  that  of  the  plough. 

The  purposes  for  which  the  harrow  is  intended,  and  its  mode  of 
operation  being  understood,  the  next  inquiry  is,  to  what  extent  the 
implement  is  calculated  to  effect  the  object  in  view,  and  what  parti¬ 
cular  form  is  to  be  given  to  it  for  that  purpose.  In  determining  the 
foim  and  constiuction  of  the  harrow,  it  is  necessary  to  keep  in  view 
the  several  operations  which  it  is  intended  to  perform.  Were  it  the 
purpose,  in  harrowing,  solely  to  drag  up  the  roots  of  plants  and  other 
substances  from  the  ground,  a  different  form  should  be  given  to  the 
teeth  to  enable  them  to  effect  that  purpose  to  advantage.  In  this 
case  a  degree  of  inclination  forward  would  be  necessary,  as  in  the  case 
of  another  description  of  instruments  to  be  afterwards  noticed.  But 
although  this  construction  might  be  best  calculated  for  tearing  up 
roots  and  other  substances  beneath  the  surface,  it  would  not  be  so 
well  fitted  for  covering  seeds,  and  for  breaking  and  pulverizing  the 
ground.  In  covering  the  seeds  of  grain  and  of  the  grasses  and 
leguminous  herbage  and  forage  plants,  the  object  is  to  give  as  great 
an  agitation  as  possible  to  the  upper  particles  of  the  soil,  to  afford  a 
proper  covering ;  and  as  this  is  to  be  regarded  as  the  most  important 
purpose  for  which  the  harrow  is  used,  the  form  of  the  teeth  must  be 
especially  adapted  for  that  purpose.  That  form  which  has  been  found 
most  efficacious  is  when  the  horizontal  section  of  the  tooth  is  a  square, 
being  moved  forward  in  the  direction  of  its  diagonal. 

The  proper  distribution  of  the  teeth  is  the  next  point  demanding 
attention.  They  are  not  to  be  placed  too  closely  together,  for  then 
the  motion  of  the  instrument  would  be  impeded  by  the  resistance  of 
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obstacles  opposed  to  them.  Another  disadvantage  attends  too  close 
an  arrangement  of  the  teeth  :  in  proportion  as  the  number  of  teeth 
is  inci  eased,  their  power  to  penetrate  into  the  ground  will  be 
diminished,  unless  the  weight  of  the  whole  instrument  shall  be  in¬ 
creased  in  a  corresponding  degree.  But  a  sufficient  number  of  teeth 
is  indispensable,  otherwise  the  due  effect  will  not  be  produced.  Their 
length  must  not  be  greater  than  is  necessary,  because  they  will  not,  on 
that  account,  penetrate  more  deeply  into  the  ground,  unless  the  whole 
weight  is  also  increased.  Lastly,  they  are  to  be  distributed  equally 
o\ei  the  fiame  of  the  harrow,  that  one  part  of  it  shall  not  be  more 
mteriupted  than  another  by  obstacles,  and  that  the  greatest  pos¬ 
sible  effect  may  be  produced  in  pulverizing  the  surface  over  which  it 
passes. 

Keeping  these  general  principles  in  view,  and  applying  them  to  the 
form  and  construction  of  the  common  rectangular  harrow,  it  will  be 
found  exceedingly  defective.  The  form  is  not  such  as  to  secure  the  teeth 
to  act  with  regularity  over  the  surface,  for  some  of  them  either  follow 
in  or  pass  close  to  the  tracks  made  by  others,  and  a  considerable  part 
of  the  giound  passed  over  in  this  manner  will  have  escaped  the  action 
of  the  teetli  altogether.  The  manner  in  which  their  parts  are  joined 
togethei,  also  admits  of  improvement,  as  it  often  increases  the  labour 
of  draught,  without  in  a  corresponding  degree  acting  upon  and  re¬ 
ducing  the  soil. 

To  remedy  these  defects,  the  common  angular  harrow  has  been 
constructed  ;  and  it  is  one  of  the  most  perfect  implements  of  the  kind 
in  use.  It  consists  of  two  parts,  joined  together  by  iron  rods,  having- 
hasps  and  hooks.  Each  part  consists  of  four  bars  of  wood,  techni¬ 
cally  teimed  bulls,  connected  together  by  an  equal  number  of  cross¬ 
bars  of  smaller  dimensions,  mortised  through  them.  The  former  of 
these  bars  may  be  two  and  a  half  inches  in  width,  by  three  in  depth  ; 
and  the  latter,  two  inches  in  width,  by  one  in  depth.  The  longer 
bais  are  inclined  at  a  certain  angle  to  the  shorter,  so  as  to  form  a 
rhomboid,  and  they  have  inserted  into  them  the  teeth,  which  are 
placed  at  equal  distances  from  each  other.  The  inclination  of  the 
bais  is  made  to  be  such,  that  perpendiculars  falling  from  each  of 
the  teeth  upon  a  line  drawn  at  right  angles  to  that  of  the  harrow’s 
motion,  shall  divide  the  space  over  which  fehe  instrument  passes 
into  equal  parts.  In  this  case  the  greatest  effect  is  produced. 
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-The  ground  passed  over  is  equally  indented  by  the  teeth  of  th 

harrow,  and  two  or  more  of  them  do  not  pass  along  or  adjacent  t 
the  same  track. 


Fig.  7. 


row;  and  it  is  to  be  observed,  that  the  length  of  the  teeth  shall  in. 
crease  somewhat  from  the  hindmost  to  the  foremost  rows. 

The  iron  iodb,  serving  as  a  joint  to  the  instrument,  may  pass 
through  two  of  the  bars  on  each  side  of  the  joining  only,  but  it  is 
better  that  they  pass  through  the  entire  framework,  to  give  ad- 
ditional  strength  to  the  harrow.  They  keep  the  two  sides  of  the 
harrow  at  the  required  distance,  and  the  hinges  admit  of  either  side 

lising  01  falling,  according  to  the  inequalities  of  the  surface  of  the 
ground. 


To  enable  the  horses  to  be  attached  in  such  a  manner  that  each  c 
them  may  have  an  equal  portion  of  the  draught,  there  are  plates  c 
iron  passing  through  the  left-hand  bars  of  each  of  the  sides,  with  hole 
m  them,  so  that  the  line  of  draught  may  be  shifted  to  the  right  or  t, 
the  left,  as  may  be  necessary.  The  point  to  which  the1"  movin, 
power  is  attached  is  seen  to  be  the  connexion  of  the  drag  of  th< 
lairows  with  the  foot-tree,  as  at  p,  and  this  point  it  is  of  importance 
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to  ascertain  in  practice.  Were  a  perpendicular  to  fall  from  it  to  the 
line  to  which  the  several  perpendiculars  from  the  teeth  are  drawn, 
the  point  of  intersection  would  be  in  the  centre  of  the  entire  breadth 
covered  by  the  harrow,  and  an  equal  number  of  teeth  would  be  on 
either  side.  But  the  larger  bars  being  placed  in  an  oblique  direction 
to  that  of  the  harrow’s  motion,  when  any  obstacle,  raising  above  the 
surface  of  the  ground,  strikes  one  of  these  bars,  it  tends  to  press  it  to 
the  right-hand  side.  To  counteract  this  tendency  which  the  harrow 
has  to  be  driven  to  one  side,  the  line  of  draught  should  not  be  directly 
in  the  centre  of  the  space  covered  by  the  harrow,  but  placed  some¬ 
what  to  the  left  hand. 

The  harrow  described  is  that  calculated  for  covering  the  seeds  of 
corn  crops,  and  reducing  the  land  after  the  several  ploughings  in 
preparing  it  for  green  crops;  but  sometimes  a  kind  of  light  harrow 
is  used  for  covering  the  smaller  seeds,  as  those  of  the  clovers  and 
grasses.  Tlie  only  difference  between  it  and  the  larger  harrow,  con¬ 
sists  in  the  difference  of  dimensions,  both  being  formed  upon  princi¬ 
ples  precisely  similar.* 

The  operation  of  the  harrow  is  simple.  The  person  driving  the 
horses  walks  behind  the  harrow,  and  by  means  of  the  reins,  he  guides 
the  animals,  and  urges  them  forward.  He  is  also  to  be  ready  at  all 
times  to  lift  up  the  harrow  when  it  is  impeded  in  its  progress.  When 
he  neglects  to  assist  the  harrow  over  any  obstacle,  it  is  carried  along 
between  the  teeth  of  the  instrument,  and  usually  displaces  the  soil 
in  its  course  to  the  depth  to  which  the  teeth  have  penetrated,  by 
which  an  unsightly  appearance  is  produced  on  the  ridge. 

In  the  operation  of  harrowing,  the  harrow  passes  both  longitudi¬ 
nally  and  across,  except  in  some  particular  instances,  On  reaching 
the  end  of  the  field,  it  is  turned  round  by  the  horses,  and  generally 
passes  again  over  the  same  ground  in  the  contrary  direction  ;  in 
which  case,  the  land  is  said  to  have  received  a  double  turn  of  the 
harrows,  and  sometimes  several  double  turns  are  found  necessary. 
It  is  found  that  the  action  of  the  harrow,  in  pulverizing  the  surface, 
is  facilitated  by  giving  the  double  turns  in  different  directions. 
Thus,  when  a  double  turn  has  been  given  in  a  longitudinal  direction, 
the  next  may  be  given  in  a  direction  directly  transverse,  or  inclined 


*  See  Quarterly  Journal  of  Agriculture,  vol.  i.  p.  553. 


78 


IMPLEMENTS  OF  THE  FARM. 


at  a  certain  angle  to  the  preceding  one.  In  harrowing  land  ploughed 

up  from  grass,  the  several  turns  must  not  cross  each  other  at  any 

considerable  angle,  for  the  action  of  the  teeth  on  furrow-slices  of 

such  a  degree  oftenacity  would  otherwise  overturn  and  restore  them 

to  their  original  position.  This  occurs  in  the  case  of  harrowing  in 

the  seeds  of  a  corn  crop,  on  land  which  had  been  in  grass  the  preced- 
ing  season. 

A  certain  state  of  the  land,  with  regard  to  humidity  or  dryness,  is 
favourable  for  the  action  of  the  harrow.  On  all  light  soils,  the  opera¬ 
tion  can  be  performed  at  almost  any  time  when  the  land  is  not  satu¬ 
rated  with  moisture ;  but,  in  the  case  of  the  stiffer  clays,  a  certain 
state,  with  regard  to  drought,  is  indispensable.  When  such  soils  are 
wet,  they  are  much  injured  both  by  the  action  of  the  harrow,  and  by 
the  tieading  of  the  horses  ;  and,  when  they  are  parched  with  drought, 
the  harrow  is  equally  ineffectual;  for  although  the  land,  in  this  case, 

sustains  no  injury,  it  is  turned  up  in  impenetrable  masses  on  which  the 
instrument  can  have  no  effect. 

The  pace  at  which  the  animals  move  forward  has  a  considerable 
influence  over  the  operation  of  the  harrow.  When  the  land  is  diffi¬ 
cult  to  reduce  to  the  required  tilth,  the  horses  should  be  made  to  go 
as  fast  as  they  can  walk,  the  effect  depending,  in  a  great  degree,  on 
the  velocity  with  which  they  move.  It  is  this  quick  rate  of  motion, 
and  the  sinking  of  the  animals’  feet  in  the  soft  ground,  that  render 
the  operation  of  harrowing  so  excessively  fatiguing  to  the  horses.  The 
space  of  ground  that  should  be  passed  over  in  a  day  by  a  n’air  of 
horses,  is  about  twelve  acres.  '  P 


3.  The  Grubber. 

In  considering  the  mode  of  action  of  the  harrow,  it  has  been  seen 
that  it  is  not  well  adapted  for  bringing  root-weeds  to  the  surface. 
The  teeth  of  the  harrow,  being  forced  into  the  ground  solely  by  the 
weight  of  the  instrument,  are  not  well  calculated  for  penetrating  into 
it,  and  are  constantly  thrown  out  by  the  obstacles  they  encounter  in 
their  progress.  In  soil  which  is  in  any  degree  tenacious,  therefore, 
the  impression  made  by  the  teeth  of  the  the  harrow  is  often  seen  to  be 
extremely  superficial.  Were  the  teeth  formed  somewhat  in  the  man- 
nci  of  the  coultei  ofa  plough,  they  would  better  insinuate  themselves 
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into  the  ground;  and  be  less  liable  to  be  forced  out  of  it  by  obstacles. 
But  the  harrow,  from  its  nature,  does  not  admit  of  this  construction  ; 
for,  in  this  case,  the  teeth  would  form  an  angle  with  the  framework 
in  which  they  are  set,  and  the  weeds  and  rubbish  dragged  from  the 
ground  would  be  collected  at  this  angle,  and  would  thus  be  carried 
along  with  the  harrow. 

These  are  great  and  palpable  defects  in  the  construction  of  the 
harrow,  which  it  does  not  seem  probable  can  be  remedied  by  any 
attention,  or  improvement  of  the  instrument  itself.  But,  to  obviate 
these  defects,  a  class  of  instruments  has  been  employed,  intermediate 
in  their  manner  of  operation  between  the  harrow  and  the  plough,  and 
partaking  more  of  the  properties  of  the  former  than  of  the  latter— 
termed  grubbers  or  cultivators.  These  instruments,  in  their  improved 
form,  are  of  more  recent  introduction  into  agriculture  than  either  the 
plough  or  the  harrow. 

Perhaps  the  most  valuable  instrument  of  this  class  is  that  termed 
Finlayson’s  harrow,  from  the  name  of  its  inventor,  Mr.  John  Finlay- 
son  of  Muirkirk,  in  Scotland.  It  is  formed  wholly  of  iron,  and  con¬ 
sists  of  two  parallel  sides,  with  two  sets  of  transverse  bars,  as  shown 
in  the  figure.  Into  the  hindmost  of  these  sets  of  bars  are  inserted 
five  teeth,  and  in  the  foremost  set,  four.  A  little  before  the  foremost 


Fig.  8. 


they  are  attached  by  a  bolt  to  a  spring,  forming  the  point  of  draught, 
and  a  lever,  by  which  the  depth  at  which  the  instrument  is  to  be 
worked  is  regulated.  On  the  hindmost  transverse  bar  is  an  upright 
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lateral  spring,  consisting  of  two  rods,  forming  openings,  and  supported 
!"  the  manner  shown  in  the  figure.  The  handle,  which  is  retained  in 
its  place  m  the  openings  of  the  spring,  may  be  forced  up  and  down 
by  pressing  it ,  and,  as  the  handle  and  the  forewheel  are  joined  to- 
gethei,  bj  laising  the  handle  the  forewheel  will  be  raised  also,  and 
the  teeth  allowed  to  go  deeper  into  the  ground.  When  the  handle  is 
depressed  and  placed  at  the  bottom  of  the  spring,  the  foremost  .teeth 
are  then  lifted  out  of  the  ground ;  and  in  proportion  as  the  handle  is 
orced  up  into  each  successive  opening,  the  teeth  descend,  until  the 
handle  arrives  at  the  top,  when  they  will  be  between  eight  and  nine 
inches  m  the  ground,  which  is  the  greatest  depth  that  is  necessary 
to  set  them.  The  facility  with  which  the  instrument  can  be  raised 
or  lowered  adds  greatly  to  its  value.  The  axles  of  the  hinder  wheels 
■nay  be  elevated  or  depressed  by  means  of  an  apparatus  attached  to 
t  ie  side  bar,  and  thus  the  hinder  teeth  are  made  to  correspond  in 
cepth  with  those  in  front.  The  space  covered  by  the  teeth  is  five 
ieet  four  inches,  and  the  length  of  the  teeth  is  twenty-nine  inches. 
The  weight  of  the  whole  instrument  is  about  four  cwt. 

It  will  be  readily  conceived,  that  an  instrument  of  this  form,  when 
worked  to  the  depth  to  which  it  is  capable  of  penetrating,  must  not 
only  have  a  very  powerful  effect  in  pulverizing  very  strong  tenacious 
soi  s,  but  must  also  be  far  superior  to  the  common  harrow,  or  any 
ot  ler  instrument,  in  the  eradication  of  weeds.  The  introduction  of 
tie  giubbei,  therefore,  as  an  agricultural  implement,  must  be  reo-arded 
as  beneficial  and  important.  It  is  highly  useful  in  assisting  the 
operations  in  the  preparation  of  the  land  for  fallow  crops.  When 
and  ,s  mil  of  root,  weeds,  the  repeated  operation  of  the  plough,  the 
la.row,  and  the  roller,  is  the  method  resorted  to  for  tilling  and  clean¬ 
ing  it ;  but,  very  frequently,  when  the  land  is  stiff,  even  the  opera- 
ion  o  p  ougnng  itself  tends  to  compress  the  furrow-slice,  and,  if  the 
m  uence  of  the  sun  be  considerable,  it  will  be  formed  into  a  hard 
mass,  on  which  the  subsequent  operations  of  the  harrow  and  the 
roller  will  have  little  effect.  But,  by  means  of  the  grubber,  such 
and  may  be  tilled  and  cleaned  without  difficulty,  as  there  is  no  ne¬ 
cessity  tor  turning  up  a  fresh  surface.  The  instrument,  too,  can 
>e  made  to  go  to  any  depth  in  the  soil  that  may  be  required,  and 
hus  the  land  can  either  be  loosened  to  the  depth  to  which  it  had 
■cen  previously  ploughed,  or  to  such  a  depth  as  may  be  most  suita- 
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bie  for  the  purpose  intended,  whether  that  purpose  be  to  clean  the 
land  of  root- weeds,  or  merely  to  loosen  it  a  few  inches  deep.* 

In  the  operation  of  the  grubber,  it  is  frequently  found  expedient  to 
go  twice  over  the  ground ;  in  this  case,  it  is  proper  to  set  the 
teeth  at  half  the  depth  required,  in  the  first  operation,  and,  in  going 
over  the  ground  a  second  time,  to  set.  them  at  the  full  depth,  always 
observing  to  give  the  second  turn  in  a  direction  crossing  the  first. 

Tins,  with  a  few  turns  afterwards  of  the  harrow,  will  constitute  a  very 

efficient  tillage. 

© 

In  land  in  any  degree  tenacious,  four  horses  are  required  for  the 
grubber,  but  in  all  the  lighter  soils,  it  may  be  worked  with  facility 
by  three.  In  using  the  instrument,  the  workman  walks  behind,  and 
regulates  the  lever  or  handle.  He  depresses  it  when  the  grubber  is 
to  be  turned  round,  by  which  it  is  almost  raised  out  of  the  soil,  and 
as  soon  as  it  is  completely  turned  round,  and  the  horses  ready  to 

move  forward,  he  elevates  the  handle  to  allow  the  teeth  to  penetrate 
to  their  former  depth. 

The  grubber,  with  three  horses,  will  go  over  from  six  to  seven 
acie^  a  day,  so  that  the  expense  of  one  operation  is  nearly  equal 

to  one-fourth  of  that  of  the  plough,  and  three  times  that  of  the 
harrow. 

A  smaller  and  lighter  form  of  the  instrument  is  sometimes  used, 

which,  instead  of  nine  teeth,  contains  only  seven,  and  is  usually 

worked  with  two  horses,  or,  in  the  case  of  heavy  soils,  with  three. 

With  the  exception  of  the  difference  in  dimensions,  it  is  similar 

to  that  which  has  been  described.  The  space  covered  by  it  is  four 
feet. 

4.  The  Holler . 

i  lie  roller  is  used  to  break  the  clods  turned  up  by  the  plough,  and 
to  compress  the  earth  and  smooth  the  surface  of  the  ground.  For 
tillage  lands  it  is  used  to  break  the  lumps  of  earth,  and  in  some  cases 
to  consolidate  the  ground  about  newly-sown  seeds;  on  grass  lands, 

it  is  used  to  compress  and  smooth  the  surface,  and  render  it  better 
adapted  lor  the  action  of  the  scythe. 

The  roller  is  constructed  of  wood,  stone,  or  cast  iron,  according 
to  convenience.  That  chiefly  employed  is  a  solid  cylinder  of  wood, 

Quarterly  Journal  of  Agriculture,  vol.  ii,  p.  843. 
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or  a  hollow  cylinder  of  cast  iron,  surmounted  by  a  strong  frame¬ 
work,  having  shafts  in  which  the  animal  of  draught  is  placed.  It  has 

Fig.  9. 


been  a  matter  of  dispute,  whether  rollers  with  large  or  small  diame¬ 
ters  have  the  advantage  in  point  of  effect  upon  the  land.  It  appears, 
however,  that  by  increasing  the  diameter,  the  effect  is  diminished,  for 
the  same  weight  is  then  supported  by  a  greater  space,  therefore  the 
diameter  should  always  be  in  proportion  to  the  weight  of  the  cylinder. 
The  common  length  of  rollers  is  from  five  to  six  feet,  and  the  ordi¬ 
nary  diameter  from  twenty  to  thirty  inches. 

Considerable  inconvenience  has  been  experienced  in  the  use  of  the 
common  roller  when  turning  at  the  side  of  the  field;  for  the  cylinder, 
not  moving  upon  its  axis,  but,  being  drawn  along  the  surface  of  the 
ground,  is  liable  to  make  depressions  and  tear  it  up  before  it  comes 
again  into  the  direct  line  of  draught ;  and,  at  the  same  time,  the  labour 
in  turning  it  round  is  fatiguing  to  the  animal  employed  in  working  it. 
To  remedy  this,  the  cylinder  should  be  divided  into  two  parts,  so  that 
each  part  may  revolve  separately,  and,  in  turning,  one  of  them  can 
move  forward,  while  the  other  is  taking  a  retrograde  direction. 

To  the  framework  of  the  roller  it  is  usual  to  append  a  box  in  which 
stones  are  placed  to  increase  the  weight,  and  consequently  the  ef¬ 
fect  upon  the  ground  ;  but  this  object  is  better  accomplished  by  in¬ 
creasing  the  weight  of  the  cylinder  itself  than  by  placing  any  weight 
upon  the  frame. 

When  the  roller  is  employed  as  an  auxiliary  in  the  preparation  of 
land  for  fallow  crops,  it  succeeds  the  harrow,  by  which  the  clods  or 
indurated  masses  of  the  soil  have  been  brought  to  the  surface.  These 
the  roller  bruises  by  its  weight  in  passing  over  them  ;  and  by  this 
means  the  harrow  is  enabled  to  act  upon  these  clods,  upon  which  it 
would  otherwise  have  produced  no  effect. 
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When  the  roller  is  employed  in  smoothing  the  surface  of  grass 
land,  it  is  drawn  across  the  ridges,  and  this  precaution  is  to  be  ob- 
seived  in  all  cases  in  which  land  in  ridges  is  to  be  rolled. 

One  horse  is  usually  sufficient  in  the  operation  of  rolling,  but  when 
the  roller  is  heavy,  or  the  surface  of  the  land  to  be  rolled  uneven, 
two  may  be  required.  The  quantity  of  land  which  can  be  got  over 
by  the  roller  in  a  day  is  about  six  acres. 


ii.— machines  for  sowing. 


I .  Machines  for  solving  the  Seeds  of  Turnips ,  Rape ,  Sfc. 


The  small  seeds  of  the  turnip  and  other  plants  of  the  brassica  tribe 
are  sown  equally  and  expeditiously  by  means  of  a  peculiar  class  of 
machines,  which  are  made  either  to  be  drawn  by  a  horse,  or  pushed 
forward  by  a  man,  walking  between  the  ridgelets  or  drills.  The  ma¬ 
chine  drawn  by  a  horse  sows  two  drills  at  each  turn,  and  performs 

the  work  with  greater  regularity  than  can  be  effected  with  the  hand 
machine. 

In  this  machine  the  seeds  are  put  into  cylindrical  boxes  of  iron  or 
tin,  which  are  made  to  revolve  during  the  time  the  machine  is  in 
motion,  and  being  perforated  in  a  line  all  round,  the  seeds  fall  through 
as  the  boxes  revolve.  Funnels  are  placed  below  each  of  these  boxes, 
the  upper  part  of  which  embraces  the  boxes,  and  through  these  the 
seeds  are  carried  to  the  round  in  tubes  defended  at  their  lower 
part  by  coulters,  which  make  ruts  in  the  ground  into  which  the 
seeds  fall. 


Fig.  10. 


I'he  construction  of  this  ma¬ 
chine  is  represented  in  Fig.  10. 
Here  the  hollow  cylinders  or  seed 
boxes  A  A,  are  seen  to  be  put  in 
motion  by  the  pinion  at  B,  to 
which  motion  is  communicated  as 
the  machine  moves  forward.  The 


intermediate  pinion  C,  being  put  in  motion  by  that  at  B,  in  its  turn 


gives  motion  to  the  pinion  D,  upon  the  axle  of  which  the  cylinders 
are  placed ;  and  the  cylinders  being  perforated  with  holes  all 
round,  the  seeds  fall  as  they  revolve.  The  seeds  are  put  into 

g  2 
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the  cylinders  by  means  of  apertures,  which  have  sliding  lids  to  close 
them  while  the  machine  is  in  motion.  The  tubes  E  E,  convey 
the  seeds  fiom  the  cylinder  to  the  ground,  and  they  are  defended 
by  the  hollow  coulters  F  F,  which  also  make  ruts  along  the  top  of 
the  drill  in  moving  forward,  into  which  the  seeds  fall.  These  coul- 
teis  are  placed  at  a  greater  or  smaller  distance  from  each  other,  by 

means  of  the  lever  and  toothed  wheel  G,  acting  on  the  iron  plates 

H  H. 

The  machine  moves  forward  on  a  large  wooden  roller,  which 
compresses  the  top  of  the  drill  and  pulverizes  it  before  receiving  the 
seed.  The  ruts  made  by  the  coulters  F  F,  are  filled  up  by  two  small 
rollers  attached  to  the  machine  behind,  which  thus  cover  the  seed. 
Handles  aie  fixed  to  the  coulters,  by  means  of  which  the  workman 
is  enabled  to  raise  either  of  them  up  when  impeded  by  obstacles  in 
the  way. 

The  hand  machine,  which  sows  only  one  drill  at  each  turn,  is 
formed  on  precisely  similar  principles.  It  is  attached  to  a  small 
wooden  roller  drawn  by  one  horse,  and  while  the  roller  compresses 
the  di ill  previous  to  the  seed  being  sown,  it  covers  in  that  sown  at 
the  last  turn  at  the  same  time. 

In  working  the  machine  figured  above,  a  man  and  horse  are  re¬ 
quired,  The  man  remains  behind  to  ascertain  that  the  tubes  are 
not  obstructed  by  lumps  of  earth  or  manure  torn  up  from  the 
drills,  and  also  to  see  that  nothing  is  out  of  order  about  the  machine. 

2.  Machines  for  sowing  the  Seeds  of  the  Bean  and  Pea. 

The  seeds  of  the  bean  and  pea  are  either  sown  by  the  hand  or  by 
machinery.  The  bean  being  chiefly  cultivated  in  drills,  the  seeds 
are  appropriately  sown  by  a  machine;  but  those  of  the  pea  being 
generally  sown  broadcast,  are  conveniently  distributed  over  the 
ground  by  the  hand.  Even  when  the  crop  is  cultivated  according  to 
the  drill  system,  no  disadvantage  attends  the  sowing  by  the  hand  ; 

but  greater  regularity  and  precision  are  attained  when  machines  are 
employed. 

In  the  construction  of  machines  for  this  purpose,  the  principle 
adopted  is,  placing  a  grooved  cylinder  in  the  bottom  of  a  box  made 
to  contain  the  seeds,  and  this  cylinder  revolving  in  proportion  as  the 
machine  moves  forward,  a  quantity  of  seeds  falls  through,  dependant 


IMPLEMENTS  FOR  HOEING.  g5 

upon  the  size  of  the  grooves;  and  these  are  conveyed  to  the  ground 

by  means  of  tubes.  When  the  machine  is  made  to  be  moved  by  the 

hand  it  sows  only  one  drill  at  each  turn  ;  but  when  drawn  by  ahorse 

H  may  be  made  to  sow  two  or  four,  the  horse  in  each  case  walking 
m  the  centre  drill.  ° 


III. - IMPLEMENTS  FOR  HOEING. 

The  harrow  and  grubber  have  been  seen  to  effect  the  complete 
pulverization  of  the  soil,  and  the  eradication  of  weeds,  when  com¬ 
bined.  These  purposes  they  accomplish  in  so  perfect  a  manner  as  to 
render  the  employment  of  additional  implements  or  machines  un- 
necessary;  but  in  certain  situations  they  are  altogether  inadmissible, 
and  then  other  implements  must  be  used  for  the  purpose. 

The  cases  in  which  the  harrow  and  the  grubber  are  inadmissible,  are 

tor  tilling  and  pulverizing  the  intervals  of  plants  which  are  cultivated 
m  rows.  These  are  the  various  plants  which  are  included  under  the 
cenomination  of  gteen  crops,  as  is  to  be  afterwards  explained. 

A  hoeing  instrument  of  general  use  and  great  utility  is  a  common 

plough,  formed  on  the  principles  already  described,  but  of  a  smaller 

size,  and  drawn  by  one  horse.  In  using  this  plough  the  horse  walks 

in  tie  interval  between  the  rows  of  plants,  and  the  plane  of  the  left- 

and  side  of  the  plough  is  made  to  go  as  near  the  line  of  plants  as 

can  be  done  without  injury ;  and  in  this  manner  a  slice  is  cut  off  from 

the  side  of  the  drill,  and  laid  in  the  interval.  The  same  operation  is 

per  ormed  with  the  adjoining  row,  by  which  another  slice  is  cut  off, 

and  these  two  being  thrown  together  in  the  centre  of  the  interval,  are' 

further  acted  upon  and  reduced  by  some  of  the  other  implements 
which  are  to  follow. 

When  this  species  of  tillage  is  employed,  the  implement,  which  is 
urther  to  reduce  the  slices  thus  pared  from  the  drills,  is  usually 
ormed  with  beam  and  handles  like  a  plough.  To  the  beam  wings 
are  attached,  which  are  so  constructed  as  to  expand  and  contract  ac¬ 
cording  to  the  width  of  the  intervals  In  which  they  are  to  be  em- 
P  oyed.  In  these  wings  a  certain  number  of  teeth  is  inserted,  vary¬ 
ing  according  to  the  nature  of  the  soil,  and  these,  following  the  plough 
) educe  the  earth  turned  up  by  that  implement. 
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But  machines  have  been  constructed  to  perform  both  these  opera¬ 
tions  simultaneously;  that  is,  a  slice  of  earth  is  first  pared  off  from 
each  side  of  the  drill,  and  then  pulverized  by  another  part  of  the  in¬ 
strument.  With  this  view  the  implement  represented  in  Fig.  11, 
has  been  constructed.  It  is  intended  to  be  introduced  between  the 
drills  as  soon  as  the  plants  appear  above  ground,  and  the  operation 
is  repeated  at  intervals,  until  the  crop  is  thoroughly  cleaned.  The 
centre  hoe  is  stationary,  acting  on  the  centre  of  the  interval,  and  the 
right  and  left  expand  and  contract  in  the  manner  mentioned.  The 
depth  is  regulated  by  the  wheel  at  the  point  of  the  beam,  and  may  be 
varied  from  one  to  six  inches.  The  hoes  cut  the  bottom  of  the  space 
between  the  drills  completely,  while  the  harrow,  following,  pulverizes 


the  soil,  and  rakes  out  the  weeds.  Should  circumstances  require,  the 
wings  of  the  harrow  may  be  taken  off,  and  the  hoes  only  used  ;  or 
the  hoes  displaced,  and  the  harrow  only  employed.  The  manner  of 
using  it  presents  little  difficulty.  Two  horses  are  generally  required 
to  work  it. 

Several  instruments  of  the  hoe  kind  are  constructed  in  such  a  man¬ 
ner  that  the  hoeing  apparatus  may  be  altogether  removed,  and  two 
mould-boards  substituted,  in  which  case  a  double  mould-board  plough 
is  formed.  Even  the  plough  of  smaller  dimensions,  which  has  been 
referred  to  as  a  hoeing  instrument,  is  sometimes  made  so  that  the 
side-plate  may  be  removed,  and  another  mould-board  added ;  or  that 
both  the  side-plate  and  mould-board  may  be  taken  off,  and  wings  sub¬ 
stituted  containing  hoes  or  teeth,  as  the  case  may  be. 
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I\  .  MACHINES  FOR  THRASHING  AND  PREPARING  GRAIN. 

1.  The  Thrashing  Machine. 

The  separation  of  the  grain  from  the  straw  constitutes  an  important 
part  of  the  labours  of  the  farm,  and  the  proper  execution  of  it  is  at¬ 
tended  by  numerous  advantages.  Until  the  invention  of  the  thrash¬ 
ing  machine,  however,  it  was  very  imperfectly  performed,  and  fre¬ 
quently  at  a  very  considerable  expense;  but  by  the  assistance  of 
machinery,  that  which  before  occupied  weeks  to  perform,  is  now  done 
in  as  many  hours,  and  executed  in  a  superior  manner. 

The  construction  of  the  thrashing  machine  necessarily  belongs  to 
a  particular  class  of  mechanists;  but  still  it  is  well  that"  the  farmer 
should  understand  the  principle  of  its  construction,  by  which  he  will 
be  better  able  to  direct  the  operation  of  the  machine,  and  perceive 
the  cause  of  any  accident  or  obstruction  that  may  take  place.  Thrash¬ 
ing  machines  are  of  various  forms,  but  the  principle  of  operation  is  the 
same  in  all,  the  difference  being  in  the  arrangement  of  the  minor 
parts.  In  all  cases,  the  unthrashed  grain  is  made  to  pass  between  two 
revolving  rollers  ;  and  these,  being  of  small  diameter  compared  with 
othei  parts  of  the  machinery,  revolve  with  comparative  slowness, 
while  the  grain  thus  held  is  acted  on  by  beaters  placed  upon  a  cylin¬ 
der  which  revolves  with  great  rapidity.  By  the  action  of  these  beaters 
the  corn  and  chaff  are  detached  from  the  straw,  and  then,  by  means 
of  revolving  rakes,  the  straw  is  shaken,  and  the  corn  and  chaff  sepa- 
rated  from  it. 


ihe  operation  of  the  thrashing  machine  will  be  better  understood 
by  a  reference  to  the  annexed  figure,  which  represents  a  transverse 

Fig.  12. 


section  of  the  parts  mentioned.  The  unthrashed  corn  is  seen  to 
pass  through  between  the  revolving  rollers  A  A,  the  lower  one  of 
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which  is  fluted,  and  the  upper  one  plain.  13  is  the  cylinder  upon 
which  the  beaters  are  fixed,  and  it  is  placed  so  close  to  the  rollers 
that  the  beaters  shall  act  upon  the  corn  while  it  is  yet  retained  by 
them.  This  cylinder  is  made  to  revolve  with  great  rapidity,  com¬ 
pared  with  the  motion  of  the  other  parts,  by  which  the  effect  of  the 
beaters  is  increased.  By  the  motion  of  the  cylinder  B,  the  whole  is 
thrown  forwards  towards  the  other  parts  of  the  machinery,  to  be  fur¬ 
ther  acted  upon  by  rakes  placed  upon  the  cylinders  C  and  D,  which 
separate  the  straw  from  the  grain  and  chaff,  and  throw  it  out  of  the 
machine  in  the  manner  shown  in  the  figure.  The  bottom  of  the  ma¬ 
chine  E  is  formed  of  spars  to  admit  the  grain  to  pass  through  while 
the  straw  is  carried  forward  by  the  shakers.  Brushes  may  be  ap¬ 
pended  to  the  rakes,  which  sweep  back  any  of  the  grain  which 
may  have  fallen  into  the  hollow  part  F,  so  that  all  may  pass  through 
the  sparred  bottom  E.  Such  is  the  principle  of  the  thrashing  machine, 
and  the  manner  in  which  the  operation  of  thrashing  is  performed. 

The  manner  in  which  the  grain  is  thrashed  by  machinery  will  now 
be  fully  understood  from  the  preceding  diagram  and  description. 
The  machinery  of  which  a  section  has  been  seen  is  that  of  the  larger 
kind,  requiring  from  four  to  six  hours  to  keep  it  in  motion  ;  and  al¬ 
though  it  performs  the  operation  both  expeditiously  and  effectively, 
it  is  unsuited  to  the  smaller  class  of  farms,  from  the  outlay  in  the 
fiist  instance  being  so  large,  and  the  force  afterwards  required  to 
work  it  being  great. 

To  lemedy  the  inconvenience,  machines  of  various  constructions, 
capable  of  being  kept  in  motion  by  a  small  force,  have  from  time  to 
time  appeared.  Some  of  them  have  been  made  to  be  worked  by 
hand,  but  it  is  conceived  that  nothing,  in  an  economical  point  of 
view,  can  be  gained  from  the  use  of  those  over  the  common  method 
of  thrashing  by  the  flail.  An  effective  machine,  however,  has  been 
constructed,  which  can  be  worked  by  two  horses  ;  and  it  performs 
the  work  in  a  satisfactory  manner,  both  as  regarding  economy  and 
expedition. 

A  machine  of  this  description  is  represented  by  the  accompanying 
figuie.  The  unthrashed  grain  is  here  placed  on  the  feeding-board 
A,  and  being  gently  pushed  forward,  it  is  caught  by  the  revolving 
i  oilers  at  B.  C  is  the  thrashing  drum  or  cylinder  upon  which  the 
beaters  are  fixed  ;  and  it  is  placed  so  close  to  the  feeding  rollers  that 
no  part  of  the  grain  can  escape  the  action  of  the  beaters,  which  re- 
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volve  with  great  rapidity.  On  passing  from  the  thrashing  drum  the 
whole  is  caught  by  the  teeth  of  the  rakes  on  the  shaker  D,  and  while 
the  straw  is  carried  forward  the  grain  is  separated  from  it,  and  falls 
through  the  bottom  of  the  machine  at  E  E.  By  the  action  of  the 
shaker  D,  the  straw  is  thrown  out  of  the  machine  at  F,  upon  a  second 
shaker  G,  which  consists  of  a  large  rake  moving  rapidly  up  and  down. 
Heie  any  loose  giain  that  may  have  been  carried  along  with  the 
straw  is  separated  from  it,  and  falls  through  the  spaces  between  the 
rods  m  the  shaker  G,  while  the  straw  is  still  thrown  forward,  to  be 
removed  by  one  of  the  attendants.  This  machine  is  constructed  en¬ 
tirely  of  cast  iron,  and  wdl  thrash  from  three  to  four  tons  of  grain  in 
twelve  hours.* 


Fig .  13. 


The  machinery  is  put  in  motion  by  animal  power,  by  water,  or  by 
steam,  variously  applied.  In  the  greater  number  of  cases  the  thrash¬ 
ing  machine  is  driven  by  horses,  this  power  being  available  in  every 
case  ;  but,  when  other  means  can  be  used,  horses  should  not  be  em- 

*  Thrashing  machines  of  this  description  are  manufactured  at  the  Soho  Foun¬ 
dry,  Belfast,  under  the  inspection  of  Messrs.  James  M‘Adam  and  Co.,  in  a  very 
supeiior  manner.  Through  the  kindness  of  these  gentlemen  we  have  been  fur¬ 
nished  with  the  preceding  sketch  and  description,  as  well  as  sketches  of  several 
ox  the  succeeding  implements  and  machines  which  appear  in  this  section.  It 
gives  us  great  pleasure  in  being  able  to  inform  the  agriculturists  of  the  North 
of  Ireland,  that  such  an  establishment  is  in  the  country  as  that  of  the  Messrs, 
M‘Adam  in  Belfast,  and  we  feel  assured,  after  a  careful  personal  inspection,  that 
all  the  improved  agricultural  implements  and  machinery  in  use  in  the  most  im¬ 
proved  districts  of  England  and  Scotland  may  be  procured  at  their  establishment, 
manufactured  in  the  best  manner. 
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ployed  for  the  purpose,  the  labour  being  severe,  and  the  time  thus 
occupied  being  taken  from  that  for  performing  the  other  labours  of 
the  farm.  Water  is  always  to  be  preferred  when  it  is  available,  as 
being  the  most  economical  power  which  can  be  applied. 

Whatever  be  the  nature  of  the  power  employed,  it  should  be  made 
to  act  with  an  equal  force  throughout  the  whole  operation.  In  com¬ 
mencing,  the  power  should  be  applied  with  caution.  A  great  and 
rapid  force,  produced  instantaneously,  is  apt  to  strain  some  weaker 
part  of  the  machinery,  or  otherwise  injure  the  machine.  In  the 
machine  which  is  represented  in  our  drawing,  an  ingenious  contrivance 
is  introduced,  by  which  all  danger  of  breakage  is  prevented  in  case 
of  a  horse  becoming  unmanageable,  or  backing  suddenly  during  the 
operation  of  thrashing.  This  is  effected  in  a  simple  manner  by  means 
of  a  wheel  and  spring,  which  relieve  the  machinery  from  the  strain 
of  the  sudden  check,  otherwise  produced  by  starting  or  stopping  sud¬ 
denly.  A  full  velocity  of  the  machinery  should  be  produced  before 
any  corn  is  put  in,  and  the  corn  is  afterwards  to  be  supplied  in  regu¬ 
lar  quantities,  proportioned  to  the  amount  of  work  which  the  machine 
is  calculated  to  perform.  In  supplying  the  corn,  some  dexterity  is 
requisite.  One  sheaf  at.  a  time  is  sufficient  for  most  machines,  and 
for  those  of  the  smaller  class  the  sheaf  must  be  divided.  No  more 
should  be  presented  than  what  can  pass  through  the  machine  without 
in  the  least  degree  retarding  its  velocity.  A  velocity  which  permits 
the  feeder  to  count  the  strokes  is  too  slow,  and  conveys  the  idea  of 
the  machine  being  fatigued,  and  likely  to  be  overcome  ;  and  in  this 
case  much  of  the  corn  passes  through  in  which  the  grain  is  im- 
peifectly  separated  from  the  straw.  Oats  with  long  straw,  in  rather  a 
damp  state,  is  the  most  apt  to  produce  this  retarding  effect.  When 
the  straw  of  the  oats  is  damp,  it  sometimes  becomes  wrapped  round 
the  upper  feeding  roller,  in  which  case  it  is  to  be  removed  by  cutting 
it  in  pieces  with  a  large  knife,  which  should  be  convenient. 

In  supplying  the  corn  to  the  machine,  it  should  be  spread  evenly 
on  the  feeding-board  which  is  placed  before  the  rollers.  Should  any 
part  of  the  sheaf  be  thicker  than  another,  the  upper  feeding-roller  will 
be  elevated  by  it  in  passing  through,  and  the  pressure  then  being  re¬ 
moved  off  the  thinner  part,  it  will  pass  the  beaters  without  being 
properly  thrashed.  To  prevent  interruption  in  the  process,  the 
sheaves  are  handed  to  the  person  supplying  the  corn  to  the  machine, 
having  been  previously  loosed,  and  the  band  spread  along  in  the  di- 
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rection  of  the  other  corn.  The  person  who  stands  at  the  feeding- 
board  takes  the  unthrashed  corn  from  the  table,  and  spreads  it  upon 
the  board,  pressing  it  forwards  towards  the  rollers.  His  duty  is  to 
convey  it  in  due  quantity  to  the  machine  ;  and,  generally,  to  observe, 
that  all  is  right  with  regard  to  the  machinery.  Two  other  persons, 
generally  females,  are  employed— one  to  remove  the  straw,  and  the 
other  the  grain  as  it  is  thrashed. 

A  winnowing  apparatus  is  usually  attached  to  the  thrashing  machine 
for  completing  the  preparation  of  the  grain.  In  this  case  the  win¬ 
nowing  machine  is  placed  under  the  thrashing  machine,  and  the  grain 
after  being  thrashed  is  received  by  a  set  of  moving  riddles,  which 
separates  the  small  straws  and  other  grosser  impurities,  and  it  then 
falls  into  the  winnowing  machine  below,  where  the  cleaning  process 
is  completed  by  the  separation  of  the  chaff.  Formerly,  when  all  these 
operations  were  performed  at  once,  four  horses  were  necessary  for 
keeping  the  machinery  in  motion ;  but  the  different  parts  have  now 
been  so  simplified  that  two  horses  will  be  sufficient. 

2.  The  Winnowing  Machine . 

The  winnowing  machine,  it  has  been  said,  is  sometimes  attached 
to  the  thrashing  machine,  and  winnows  the  grain  as  it  is  separated 
from  the  straw.  In  this  case,  the  machine  is  put  in  motion  by  the 
power  which  operates  on  the  thrashing  machine,  and  hence  the 
saving  of  labour  resulting  from  that  arrangement ;  but  in  the  case  of 
the  flail  being  used  in  thrashing  the  grain,  it  is  winnowed  by  hand 
labour. 

The  objects  accomplished  by  the  winnowing  machine  are  the  re¬ 
moval  of  the  husks  or  chaff  of  the  corn  from  the  grain,  and  the  sepa¬ 
ration  of  the  impurities  intermixed.  The  manner  in  which  these  were 
formerly  effected  was  sufficiently  tedious  and  imperfect.  The  grain 
was  either  let  fall  from  riddles  between  the  doors  of  the  barn,  or  car- 
ried  out  to  some  eminence,  there  to  undergo  the  same  process ;  but, 
in  either  case  it  was  indispensable  that  the  wind  should  have  a  cer¬ 
tain  velocity,  and  this  often  caused  the  operation  to  be  delayed 
beyond  the  proper  season.  By  an  improved  winnowing  apparatus, 
the  work  is  performed  in  a  superior  manner,  and  at  any  time  that  may 
be  convenient. 

In  the  construction  of  the  winnowing  machine,  certain  peculiarities 
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of  form  are  given  to  it,  according  to  the  taste  of  the  mechanist, 
but  the  principle  of  action  in  all  remains  the  same.  Four  or  more 
oblong  boards  of  wood  are  fixed  at  equal  distances  from  each  other, 
upon  an  axle  placed  horizontally,  and  extending  through  the  machine. 
This  axle  is  driven  round  by  a  wheel  acting  upon  a  pinion,  so  that  a 
rapid  rotary  motion  is  given  to  the  boards,  and  a  current  of  air  is  thus 
produced,  in  the  course  of  which  the  grain  to  be  winnowed  is  made 
to  fall  from  the  hopper.  By  the  intervention  of  a  sieve  kept  in  a  la¬ 
teral  motion  the  grain  is  scattered  in  the  current,  by  which  the  chaff 
and  other  matters  are  separated  from  it. 

In  the  description  of  the  several  parts  of  the  winnowing  machine, 
a  greater  degree  of  minuteness  of  detail  may  be  necessary  than  in  the 
case  of  the  thrashing  machine,  as  the  former  is  in  more  general  use. 
and  being  often  constructed  by  country  mechanics,  it  is  frequently 
of  a  defective  form.  A  A,  Fig,  14,  are  two  standards  which  are 
fastened  longitudinally  together  by  a  rail,  and  joined  transversely  to 
corresponding  standards  in  the  opposite  side.  A  frame  is  thus  pro¬ 
duced,  upon  which  the  rest  of  the  implement  is  constructed.  This 
frame  is  lined  inside  of  the  standards,  on  both  sides,  with  boards. 

Fig.  14. 


Through  these  boards  there  is  an  aperture  at  B,  by  which  air  is  ad¬ 
mitted  to  supply  the  current  produced  within  the  machine.  A  cor¬ 
responding  aperture  is  made  in  the  opposite  side,  and  these  openings 
may  either  be  enlarged  or  diminished  by  means  of  sliding  boards, 
SO  tn.it  a  large  or  small  quantity  of  air  can  be  admitted.  C  is  the  large 
W  ee  to  which  motion  is  communicated,  by  means  of  the  handle  D, 
and  tins  wheel,  acting  upon  the  pinion  of  the  horizontal  axle,  passing 
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through  the  machine,  communicates  motion  to  it,  and  by  the  boards 
placed  on  this  axle,  the  current  of  air  is  produced  which  winnows  the 
grain. 


V.— MACHINES  FOR  PREPARING  FOOD  FOR  LIVE  STOCK. 

1.  The  Turnip  Slicer. 

The  turnip  is  chiefly  used  as  food  for  cattle  and  sheep,  but  it  is 
sometimes  given  to  horses.  Though  it  is  common  to  give  the  turnip 
to  these  animals  in  an  entire  state,  it  is  found  to  be  beneficial  also  to 
give  it  in  other  states. 

When  turnips  are  given  to  horses,  they  are  frequently  boiled  or 
steamed  ;  but  when  given  in  a  raw  state,  they  should  be  cut  into 
shces.  Vaiious  instruments  have  been  constructed  for  slicing  turnips. 
One  consisting  of  a  hopper  and  fly-wheel,  set  upon  a  frame,  is  the 
most  expeditious  in  its  operation.  The  area  of  the  wheel  is  covered 
with  wood;  and  there  are  two  cutting-knives,  each  nearly  of  the  same 
length  as  the  radius  of  the  circle,  placed  on  opposite  sides  of  the 
centre,  in  such  a  manner  as  nearly  to  divide  the  circle  into  two  equal 
paits.  Tne  hopper  is  so  placed,  that  the  turnips  put  into  it  shall 

Fig.  15. 


always,  at  its  under  side,  press  against  the  wheel.  At  every  revolu¬ 
tion  of  the  wneel  the  knives  cut  slices  from  the  turnips  pressing 
against  them  ;  and  an  aperture  is  made  through  the  entire  wheel 
corresponding  with,  and  of  the  length  of  each  knife,  so  that  when  the 
slice  is  cut  off,  it  passes  through  this  aperture,  and  falls  down  on  the 
other  side  of  the  wheel,  into  a  box  or  basket  placed  to  receive  it. 
The  annexed  figure  is  a  representation  of  this  machine. 
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1  urnips  and  other  roots  are  also  sliced  with  expedition  by  another 
Fig.  16.  simple  and  easily-constructed  instrument.  It  is  some- 
"TP  times  constructed  in  the  form  of  a  cross  hoe,  with  prongs 
on  one  side ;  and  in  this  case,  the  prongs  raise  the  turnip 
out  of  the  ground,  after  which  the  other  side  cuts  it  into 
several  pieces.  But  perhaps  a  preferable  construction  is 
that  represented  in  Fig .  16.  The  chopper,  by  a  single 
operation,  cuts  the  turnip  into  four  parts,  and  this  size 
will  in  general  be  found  sufficiently  small ;  but  when  it  is 
not  so,  the  parts  can  again  be  subdivided  by  a  similar 
operation.  Ihe  process  of  subdividing  turnips  in  this  manner  is 
both  simple  and  expeditious.  The  angular  form  of  the  turnip,  too,  is 
found  best  for  being  easily  taken  into  the  mouth  of  cattle. 


2.  The  Straw  Cutter. 

It  has  been  found  that,  in  certain  cases,  straw  and  hay  can  be  much 
more  profitably  consumed  as  food  when  cut  into  pieces  of  a  given 
length,  and  combined  in  various  proportions  with  other  matters  ;  and 
to  effect  this  object,  a  machine  termed  a  straw-cutter  is  employed. 

*  Fig.  17. 


The  principle  of  construction  in  this  machine  somewhat  resembles 
that  of  the  thrashing  machine.  As  in  the  case  of  that  machine  the 
straw  or  hay  is  placed  between  two  revolving  rollers  by  which  it  is 
firmly  held  in  passing  through.  Instead  of  being  then  acted  upon 
by  beaters,  it  is  acted  upon  by  knives  which  strike  off  a  portion  of  the 
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straw  or  hay  of  from  half  an  inch  to  an  inch  in  length,  according  as 
the  machine  is  adjusted. 

Fig.  17  represents  a  two  knived  straw  cutting  machine  with  which 
a  man  and  boy  can  cut  as  much  straw  or  hay  in  the  working  hours 
of  a  day,  as  ten  head  of  cattle  can  consume  in  a  week. 

3.  Machine  for  bruising  Grain. 

A  machine  is  used  occasionally  for  bruising  grain,  intended  for  the 
food  of  animals,  by  which  the  mastication  is  rendered  more  perfect, 
and  the  whole  of  the  nutriment  contained  in  the  seeds  is  rendered 
available  for  the  support  of  the  animals.  This  has  been  found  a  great 
improvement  in  the  feeding  of  horses,  in  particular,  and  the  practice 
is  worthy  of  imitation,  lhe  construction  of  a  machine  for  this  purpose 
is  exceedingly  simple.  Two  rollers  of  nearly  equal  diameters  are 
placed  adjacent  to  each  other,  the  convex  surface  of  each  being 
slightly  fluted,  and  the  seeds  are  placed  in  a  hopper  above  these 
rollers,  and  are  bruised  in  the  passage  through  between  them.  By 
an  additional  pinion,  the  rollers  turn  in  contrary  directions,  and  this 
arrangement  causes  the  grain  to  be  carried  rapidly  through  them. 
They  are  so  placed  that,  by  means  of  screws,  the  distance  between 
them  may  be  increased  or  diminished,  according  to  the  size  of  the 
seeds  to  be  bruised. 

Fig.  18. 


This  machine  is  usually  driven 
by  the  hand,  but,  in  this  case, 
the  operation  of  bruising  grain 
is  a  work  of  labour.  A  better 
arrangement  is,  that  it  should  be 
done  by  the  power  attached  to 
the  thrashing  machine,  espe¬ 
cially  when  that  is  water  or 
steam,  and  this  is  equally  ap¬ 
plicable  in  the  case  of  the  straw- 
cutter,  as  in  that  of  the  ma¬ 
chine  for  bruising  grain.  The 
machine  here  figured  will  bruise 
a  stone  of  oats  in  ten  minutes. 
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VI - IMPLEMENTS  OF  CONVEYANCE. 

The  implements  of  conveyance  on  the  farm  are  the  single-horse 
carts,  with  various  appendages,  according  to  the  nature  of  the  article 
of  transport.  They  are  superior  to  the  waggon  in  the  expedition 
with  which  the  work  is  executed  by  them,  and  also  to  the  car  in 
general  use  in  some  parts  of  Ireland,  inasmuch  as  that  a  certain 
amount  of  work  can  be  performed  with  the  cart  with  less  exertion 
being  required  on  the  part  of  the  animal  of  draught. 

In  cases  where  the  work  to  be  performed  is  carried  along  good 
roads,  and  the  labour  in  loading  and  unloading  is  inconsiderable,  when 
compared  to  the  distance  to  which  the  load  is  to  be  conveyed,  the 
waggon  may  sometimes  claim  a  preference ;  but,  even  in  these  cases, 
the  single-horse  cart  might  be  used  with  advantage — a  fact  which  is 
attested  by  the  circumstance  that  it  is  coming  into  more  general  use, 
even  in  districts  in  which  waggons  had  previously  been  almost  uni¬ 
versal.  It  admits  of  demonstration,  that  a  horse  can  move  a  greater 
weight  when  part  of  it  is  to  be  carried  and  part  dragged  along,  than 
when  it  is  to  be  pulled  altogether,  and  this  is  the  manner  in  which 
the  animal  acts  in  the  cart,  a  part  of  the  weight  being  then  placed 
upon  his  back. 

To  insure  facility  in  discharging  the  load,  the  cart  is  frequently 
made  that  it  can  be  turned  up  without  taking  the  shafts  off  the  horse, 
in  which  case  it  is  termed  a  turn-up  cart.  In  this  case  the  body  of 
the  cart  turns  upon  the  axle,  and  being  attached  to  the  shafts  by  a 
hook  or  bar  in  front,  it  is  turned  up  by  disengaging  this  hook,  by 
which  the  load  is  thrown  off,  the  horse  still  remaining  in  the  shafts. 
When  the  body  is  fixed  to  the  shafts  then  the  horse  must  be  dis¬ 
engaged  from  the  shafts  ;  and  this  is  the  plan  of  construction  adopted 
in  carts  for  long  journeys.  For  farm  purposes  the  turn-up  cart  is  to 
be  preferred. 

In  the  construction  of  carts,  it  is  indispensable  that  the  materials 
employed  should  be  of  the  best  description,  and  that  the  workmanship 
should  be  executed  in  a  style  combining  lightness  and  neatness  with 
utility.  These  implements  being  subject  to  various  injuries  from  the 
nature  of  the  work  which  is  to  be  performed  with  them,  it  is  the 
more  necessary  that  their  construction  should  be  the  most  perfect 
that  can  be  attained. 
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5- or  ordinary  farm  labour,  an  apparatus  is  fixed  upon  the  body  of 
the  cart,  about  a  foot  in  height,  and  extending  all  round  it,  with  a 
view  of  preventing  any  substances  that  may  be  placed  on ’it  from 
falling  off.  In  this  case  the  hinder  board  is  made  detached,  for  the 
purpose  of  allowing  the  load  to  be  easily  discharged,  or  placing  it 
W.th  greater  facility  in  the  cart.  Two  boards  removable  at  pleasure 
are  also  placed  upon  the  edge  of  each  side,  for  the  purpose  of  better 
supporting  the  load  when  composed  of  bulky  materials.  They 
are  fixed  by  long  handles  passing  through  iron  staples  on  the  out¬ 
side  of  the  framework.  These  side-boards  are  found  very  ser¬ 
viceable  in  the  cartage  of  such  bulky  materials  as  hay  and  oats  during 
harvest.  b 


VII - IMPLEMENTS  OF  MANUAL  LABOUR. 

Weighing  Machines. 

Among  the  implements  of  manual  labour  may  be  enumerated  a 
weighing  machine,  or  apparatus  for  ascertaining  the  weight  of  dif¬ 
ferent  articles,  as  being  indispensable  upon  a  farm.  The  various 
articles  of  farm  produce  are  to  be  weighed  previous  to  their  being 
sent  to  market,  or  stored  up  for  use,  otherwise  a  correct  account  of 
the  returns  cannot  be  made  out.  A  weighing  apparatus  is  also  es¬ 
sential  m  the  feeding  of  cattle,  as,  by  the  use  of  it,  the  farmer  is  en¬ 
abled  to  ascertain  the  quantity  of  flesh  which  is  gained  in  proportion 
to  the  amount  of  food  consumed  ;  and  he  can  also  ascertain  the  rela¬ 
tive  fattening  qualities  of  his  cattle,  when  those  making  the  least 
progress  are  soonest  to  be  disposed  of,  and  their  place  supplied  by 
more  profitable  animals.  And,  further,  having  ascertained  the 
proportion  between  the  live  and  the  dead  weight,  he  is  enabled  to 

determine  with  precision  the  value  of  the  animals  when  taken  to 
market. 

The  more  portable  articles  of  the  farm  are  usually  weighed  by  a 
set  of  beam  and  scales,  with  the  number  of  weights  that  may  be  ne¬ 
cessary;  but  this  apparatus  being  incapable  of  weighing  the  more 
bulky  matters,  such  as  loads  of  different  kinds,  as  well  as  the  se¬ 
veral  feeding  animals,  it  becomes  important  to  procure  a  machine 

calculated  for  weighing  the  smaller  articles,  as  well  as  the  larger  and 
more  bulky. 
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The  annexed  figure  represents  a  machine  adapted  for  weighing 
Fig  19.  sacks  of  potatoes,  corn,  or  other  ar¬ 

ticles.  It  is  merely  a  particular 
form  of  the  well-known  balance. 
The  article  to  be  weighed  is  placed 
on  the  platform  on  the  right  hand 
side,  and  the  weights  on  the  op¬ 
posite  side,  as  seen  in  the  figure.  It 
is  furnished  with  wheels  and  han¬ 
dles,  which  add  much  to  its  porta¬ 
bility. 


Another  very  convenient  and  portable  weighing  machine  is  now 
becoming  known  to  farmers,  a  sketch  of  which  is  seen  in  F  s 

Fig.  20. 


It  is  entirely  composed  of  metal,  as  in  the  case  of  the  preceding  ma¬ 
chine.  The  lever  B  is  a  bar  of  polished  steel,  with  a  sliding  weight, 
the  position  of  which  on  the  lever  denotes  the  weight  of  the  article, 
the  lever  being  graduated  so  as  to  make  the  weight  appear.  The 
lever  is  so  fixed  in  the  box,  as  to  be  affected  by  any  pressure  placed 
on  the  top  of  the  box,  A  ;  and  this  box  being  loaded  with  the  article 
to  be  weighed,  the  weight  is  moved  along  the  lever  until  the  point 
of  the  lever  is  exactly  opposite  the  pointer  D,  fixed  on  a  stand  E,  on 
the  same  horizontal  plane  as  the  box.  The  position  of  the  weight 
on  the  lever  thus  indicates  exactly  the  weight  of  the  article  to  be 

weighed. 

When  this  machine  is  to  be  used  for  weighing  sacks  or  other 
bulky  articles  requiring  a  support,  an  iron  upright  back  may  be  ap¬ 
pended  to  it.  The  great  advantages  presented  by  the  use  of  it  are 
its  extreme  portability,  durability,  and  precision.  Two  men  can 
easily  move  about  a  machine  to  weigh  twelve  cwt.,  and  it  will  de¬ 
note  the  weight  accurately  to  a  quarter  of  a  pound. 
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i  he  implements  of  manual  labour  used  upon  the  farm  are  nu¬ 
merous,  but  most  of  them  are  so  well  known,  that  it  is  unneces¬ 
sary  to  describe  them  in  this  place.  Any  peculiarities  of  form 
or  construction  will  be  pointed  out  when  the  work  in  which  they  are 
to  be  employed  is  being  described,  and  they  will  be  enumerated 
at  length  when  we  come  to  consider  the  capital  necessary  for  the 
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IV .—BUILDINGS  OF  THE  FARM. 


A  variety  of  buildings  is  necessary  for  carrying  on  agricultural  opera¬ 
tions.  They  are  designed  to  enable  the  farmer  to  thrash  and  prepare 
the  produce  of  his  land  for  use ;  to  preserve  his  corn  and  other 
seeds ;  to  afford  protection  and  shelter  to  the  different  species  of 
live  stock;  and  to  prepare  and  collect  manures.  To  these  may  be 
added  a  house  for  the  accommodation  of  the  farmer  and  his  family; 
for,  although  the  farm-house  cannot  be  regarded  as  essential  to  the 
successful  prosecution  of  the  labours  of  the  farm,  it  is  necessaiy  foi 
the  comfort  and  convenience  of  those  engaged  in  agriculture  as  a 
profession. 

In  the  construction  and  arrangement  of  farm  buildings  very  little 
taste  or  ingenuity  has  been  evinced  in  this  country,  whether  we  re¬ 
gard  those  of  the  occupier  of  a  few  acres  only,  or  of  those  of  the 
occupier  of  as  many  hundreds.  The  character  of  the  buildings  of 
the  rural  districts  of  the  kingdom  has,  indeed,  afforded  a  fruitful  topic 
for  the  display  of  the  descriptive  talents  of  every  writer  who  has 
turned  his  attention  to  the  statistics  and  general  condition  of  the 
country.  Even  in  the  richer  and  more  highly  cultivated  districts  of 
the  sister  countries,  the  improvement  of  the  agricultural  edifices  does 
not  seem  to  have  kept  pace  with  the  rapid  strides  towards  perfection 
in  the  cultivation  of  the  soil.  Convenience  and  economy  have,  in 
almost  every  case,  been  studied  to  the  exclusion  of  symmetry,  or  the 
slightest  display  of  architectural  taste  ;  and  it  is,  no  doubt,  right  that 
this  should  be  the  case  to  a  certain  extent,  utility  being  of  greater 
importance  than  an  unnecessary  display  of  ornament;  but  while  it 
must  be  admitted  that  symmetry  of  design  and  neatness  of  execution 
should  always  be  considered  as  subordinate  qualities  in  the  construc¬ 
tion  of  agricultural  edifices,  yet  a  certain  degree  of  taste  may  be 
evinced  without  interfering  with  the  most  rigid  economy  ;  and  it  will 
serve  as  a  stimulus  to  the  introduction  of  a  greater  degree  of  taste 
and  neatness  among  farmers,  and  essentially  contribute  to  improve 
the  system  of  agriculture  which  they  practise,  and,  in  this  way,  im¬ 
prove  their  general  condition. 
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J  lie  acquisition  of  a  superior  taste  in  the  construction  and  arrange¬ 
ment  of  our  dwellings,  exercises  such  a  powerful  influence  in  improv¬ 
ing  the  general  condition  of  society,  that  it  may  be  regarded  as 
essential  to  the  introduction  of  more  industrious  habits,  and  more 
refined  desires  among  the  rural  population  of  Ierland.  There  is,  in 
fact,  a  kind  of  symmetry  in  the  thoughts,  feelings  and  efforts  of  the 
human  mind.  Its  taste,  intelligence,  affections,  and  conduct,  are  so 
intimately  related,  that  no  preconcertion  can  prevent  them  from  be¬ 
ing  mutually  causes  and  effects.  The  first  thing  powerfully  operated 
on,  and  in  its  turn  proportionally  operative,  is  the  taste.  The  per¬ 
ception  of  beauty  and  deformity,  of  refinement  and  grossness,  of  de¬ 
cency  and  vulgarity,  of  propriety  and  indecorum,  is  the  first  thing 
which  influences  man  to  attempt  an  escape  from  a  grovelling  brutish 
character.  In  most  persons  this  perception  is  awakened  by  what 
may  be  called  the  exterior  of  society,  particularly  by  the  style  and 
character  of  the  buildings.  Houses  deficient  in  those  arrangements 
which  are  necessary  for  the  convenience  of  a  civilized  and  intelli¬ 
gent  class  of  inhabitants,  will  invariably  be  occupied  by  persons  of 
low  and  grovelling  manners  and  dispositions,  despising  altogether 
every  thing  tending  to  the  cultivation  of  taste  or  refinement.  This 
connexion  may  be  seen  in  almost  every  district  of  this  country,  and 
it  is  to  be  hoped  that  the  landed  proprietors  and  others  interested  in 
its  improvement  will  use  their  influence  towards  the  introduction  of 
a  better  and  more  convenient  class  of  houses  for  its  inhabitants,  as 

the  first  step  towards  the  cultivation  of  more  industrious  habits  and 
more  refined  desires. 

I  lie  extent  and  arrangement  of  the  different  parts  of  farm  build¬ 
ings  depend  on  the  nature  and  extent  of  the  farm,  and  on  the  species 

of  management  to  be  pursued  upon  it.  They  may  be  conveniently 
classed  into — • 

1.  Buildings  as  repositories,  or  for  performing  in-door  operations. 

2.  Buildings  for  the  accommodation  of  live-stock. 

3.  Buildings  and  enclosures  for  the  collection  and  preparation  of 
manures. 

4.  Buildings  used  as  human  habitations. 

Ihese  shall  be  described  separately  in  the  first  place,  and  after¬ 
wards  in  combination,  in  which  case  they  constitute  what  is  termed 
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I.— BUILDINGS  USED  AS  REPOSITORIES. 

1.  The  Barn. 

On  tillage  farms,  where  grain  is  produced  in  large  quantity,  the 
barn  is  an  important  part  of  the  buildings  of  the  farm  ;  but  on  moun¬ 
tain  and  upland  farms,  where  pasturage  is  almost  exclusively  prac¬ 
tised,  the  barn  becomes  less  necessary.  In  the  construction  of  barns 
a  great  change  has  taken  place  since  the  introduction  of  the  thrashing 
machine.  They  were  formerly  constructed  of  dimensions  capable 
of  holding  the  greater  part  of  the  produce  of  the  farm  ;  but  ex¬ 
perience  has  shown  that  grain  is  much  more  perfectly  preserved  in 
the  stackyard,  than  when  placed  in  barns. 

When  the  flail  is  used  in  the  operation  of  thrashing,  the  barn 
usually  consists  of  a  plain  oblong  building,  without  any  internal  divi¬ 
sions,  and  of  a  size  proportionate  to  that  of  the  farm.  It  is  made 
to  hold  one  stack  of  corn  at  a  time,  and  besides  the  space  occupied 
by  the  corn,  room  must  be  left  for  the  thrashing-floor  on  which  the 
grain  is  placed  for  the  action  of  the  flail.  An  essential  circumstance 
in  the  arrangement  of  the  barn,  in  this  case,  is  the  formation  of  the 
thrashing-floor  of  suitable  materials  and  in  a  convenient  situation.  It 
is  for  the  most  part  placed  in  the  centre  of  the  building,  but  it  maybe 
laid  down  in  any  other  part  that  may  appear  more  convenient.  In 
the  construction  of  these  floors  various  sorts  of  materials  are  em¬ 
ployed,  such  as  compositions  of  earthy  matters,  stones,  bricks,  and 
wood.  The  last  substance,  when  properly  laid  and  put  together,  is 
probably  the  best  and  most  secure  from  damp.  When  made  of  wood, 
they  are  sometimes  arranged  so  as  to  be  moveable  at  pleasure.  The 
dimensions  may  be  from  twelve  to  fourteen  by  eighteen  or  twenty 
feet.  The  materials  should  be  well  seasoned  previously  to  their  be¬ 
ing  put  together,  in  order  to  guard  against  shrinking  afterwards  ;  and 
it  is  to  be  observed  that  the  platform,  thus  made,  is  to  be  slightly 
raised  above  the  other  parts  of  the  floor. 

When  the  thrashing  machine  is  employed,  the  barn  is  conveniently 
divided  into  a  number  of  apartments,  to  facilitate  the  work  in  the 
operation  of  thrashing,  and  to  enable  the  unthrashed  corn  to  be  kept 
separately  from  the  grain  and  straw.  The  barn  for  thrashing  consists 
of  two  apartments,  the  one  above  the  other.  In  the  upper  apartment 
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is  placed  the  unthrashed  corn,  as  it  is  brought  from  the  stack  ;  and  in 
the  event  of  the  farmery  being  placed  in  an  inclined  situation,  ad¬ 
vantage  may  be  taken  of  this  circumstance  by  placing  the  entrance  to 
this  apartment  in  the  same  plane  with  the  surface  of  the  ground  out¬ 
side,  which  secures  ready  ingress  and  egress  with  the  corn.  The 
thrashing  machine  is  placed  at  one  end  of  this  apartment,  and  it  ex¬ 
tends  (o  that  below.  In  this  apartment  also  is  placed  the  table  on 
which  the  sheaves  are  spread  out,  and  the  feeding-board  at  which  the 
man  stands  who  supplies  the  corn  to  the  machine.  The  lower  apart¬ 
ment  is  called  the  dressing  barn,  as  the  grain  is  received  in  it  from 
the  thrashing  machine,  and  is  there  winnowed  and  prepared  for  use. 

The  remaining  apartment  connected  with  the  barn  is  that  in  which 
the  straw  is  received  as  it  falls  from  the  machine,  and*  when  it  is  stored 
up  for  use.  1  his  is  termed  the  straw  barn.  It  should  be  of  sufficient 
size  to  contain  the  produce  of  one  stack,  at  least  ;  and  it  is  desirable 
that  it  should  be  even  larger,  so  that  straw  may  be  preserved  dry, 
after  being  thrashed  in  severe  weather. 

In  the  construction  of  the  barn  it  is  important  that  arrangements 
be  made  for  ventilation  and  the  admission  of  light.  These  objects 
are  effected  by  glazed  windows  consisting  of  two  sashes,  so  that  they 
may  be  moved  up  and  down,  or  by  means  of  what  are  termed  luffer- 
board  windows,  or  such  as  are  formed  of  small  slips  of  wood  instead 
of  glass  ;  and  when  the  spaces  between  these  bars,  in  the  latter  case, 
aie  not  sufficiently  small  to  prevent  the  smaller  birds  from  getting 
into  the  barn,  the  whole  is  to  be  protected  outside  by  a  trellis-work 

of  wire,  the  meshes  being  of  a  size  to  prevent  even  the  smallest  birds 
from  passing  through  them. 

The  floors  of  the  barn  should  be  formed  of  wood,  and  so  arranged 
as  to  prevent  the  depredations  of  vermin.  These  frequently  make 
passages  into  the  space  below  the  boards  along  the  edges  of  the  floor¬ 
ing,  between  it  and  the  walls;  but  this  may  be  prevented  by  skirtings 
of  thin  sheet-iron  placed  round  the  apartments,  and  so  formed  as  to 
overlap  the  floor  an  inch  or  more.  The  joining  of  the  skirting  with 

the  wall  is  to  be  well  filled  up  with  mortar,  and  the  lower  part  is  to 
fit  accurately  to  the  floor. 

The  position  of  the  barn,  relatively  to  the  other  buildings  of  the 
farmyard,  depends  on  the  position  of  the  stables  and  cattle  houses. 
Being  the  part  whence  the  fodder  and  litter  are  carried,  it  should  be 
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placed  so  to  afford  the  readiest  access  to  other  buildings.  It  is  usually 
placed  as  near  the  centre  of  the  range  as  the  general  arrangement  of 
the  farmery  will  allow.  When  the  thrashing  machine  is  driven  by 
steam  or  horse  power,  the  barn  may  be  placed  in  the  situation  found 
most  convenient  ;  but  when  it  is  to  be  driven  by  water,  local  circum- 
stances  must  often  determine  its  position.  In  general,  as  the  build¬ 
ings  of  the  farmery  form  a  shelter  to  the  cattle-yard,  and  as  the  barn 
is  the  highest  of  these  buildings,  it  should  be  placed  on  that  side  from 
which  the  coldest  winds  blow ;  and  this  is  also  favourable  for  its 
proximity  to  the  stackyard,  which  ought  to  be  in  the  most  exposed 
situation,  for  drying  the  corn  when  it  is  newly  stacked.  In  this  si¬ 
tuation  it  has  also  the  best  effect  in  an  architectural  point  of  view. 

The  fixtures  and  implements  of  the  barn  besides  the  thrashing  ma¬ 
chine,  are  the  winnowing  machine  and  riddles  of  different  kinds,  some 
of  which  have  close  bottoms  for  the  purpose  of  filling  the  grain  into 
sacks,  or  removing  it  from  one  place  to  another.  A  set  of  beam  and 
scales  with  weights,  or  a  weighing  machine,  will  be  found  to  be  con¬ 
venient  articles  of  furniture  in  the  barn.  Other  necessary  imple¬ 
ments  are  a  broad  wooden  or  sheet-iron  shovel  for  shovelling  the  corn 
into  heaps,  and  a  load-barrow  for  carrying  filled  sacks. 

2.  The  Dairy. 

On  farms  where  cows  are  kept,  the  dairy  is  one  of  the  most  im¬ 
portant  of  farm  offices,  and  yet  it  is  seldom  properly  constructed. 
The  apartments  for  carrying  on  the  operations  of  the  dairy  usually 
form  a  part  of  the  farm-house  itself,  perhaps  for  the  purpose  of  greater 
security  and  convenience,  but  a  better  arrangement  is,  that  it  should 
be  detached  altogether  from  the  other  buildings.  The  desiderata  in 
the  construction  of  the  dairy  are,  equality  of  temperature  during 
every  season  of  the  year,  and  frequent  renewal  of  the  air,  so  as  to 
have  it  perfectly  fresh  and  sweet.  Equality  of  temperature  is  easiest 
obtained  when  the  dairy  is  underground  ;  but  in  this  case  the  ven¬ 
tilation  is  insufficient  to  supply  the  other  desideratum.  The  situation 
for  the  dairy  should  be  shaded  by  trees,  to  prevent  the  great  increase 
of  temperature  which  is  produced  by  the  rays  of  the  sun. 

1  he  dairy  should  consist  of  several  apartments,  in  order  to  admit 
ot  the  operations  of  churning,  cheese-making,  and  rinsing  and  scald¬ 
ing  vessels  to  be  carried  on,  without  interfering  with  the  milk  in  the 
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vessels,  or  raising  the  temperature  of  the  milk-room  beyond  the  re 

quired  degree.  That  it  may  fulfil  the  several  purposes  'for  which  it 

is  intended,  it  must  contain  a  milk-room,  work-room,  and  store- 
room. 

The  milk-room  is  intended  to  contain  the  milk  previous  to  obtain¬ 
ing  from  it  the  cheese  or  cream.  It  should  have  its  windows  to  the 
north,  and  be  so  formed  as  to  preserve  a  cool  and  equal  t  emperature. 
The  windows  should  be  formed  of  gauze  cloth,  which  may  exclude 
files,  but  admit  the  air,  and  protected  from  mice  and  accidents  by  iron 
bars  and  a  grating  of  wire.  This  apartment  should  be  kept  cool  in 
summer,  but  in  winter  heated  by  a  stove  or  otherwise,  so  as  to  main- 
tam  a  temperature  of  from  50°  to  55°. 

The  work-room  is  that  in  which  the  different  manual  operations 
are  performed.  It  is  to  be  fitted  up  with  a  boiler  to  boil  water  and 
heat  milk  ;  and  it  should  be  of  sufficient  size  to  allow  of  perform¬ 
ing  the  operations  of  churning,  cheese-making,  and  washing  the  dairy 
vessels,  and  the  like.  ^  * 

The  store-room  is  intended  merely  to  keep  the  cheeses  when 

made.  It  may  be  placed  wherever  convenient,  and  should  have 

a  certain  degree  of  warmth,  without  being  too  much  heated  or 
lighted.* 

But  the  apartments  enumerated  are  only  necessary  when  the 
number  of  cows  kept  is  large,  and  the  operations  of  the  dairy  ex¬ 
tensive.  On  a  smaller  scale,  as  that  of  most  farms,  the  only  essential 
apartment  is  the  milk-room,  and  this  is  indispensable  in  every  case. 
The  operations  maybe  performed  in  some  other  apartment;  for 
it  is  to  be  observed  that  the  milk-room  should  be  resorted  to  as 

little  as  possible,  and  in  no  case  is  churning  or  washing  to  be  carried 
on  in  it. 


The  fixtures  of  the  dairy  are  shelves  placed  in  various  positions, 
on  which  the  different  vessels  and  utensils  are  placed,  and  the  num¬ 
ber  and  arrangement  of  these  are  necessarily  determined  by  the  size 
of  the  establishment.  The  utensils  are,— 1.  Milking-pails,  which 
may  be  formed  of  wood  ;  2.  Sieves  of  hair  or  wire  gauze,  for  the 
purpose  of  passing  the  milk  through  and  retaining  the  impurities ; 

Vessels  for  holding  the  milk  until  the  cream  rises  upon  the  surface, 
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and  a  vessel  for  containing  the  cream  ;  4.  Flat  dishes  of  willow,  ivory, 
or  horn,  for  the  purpose  of  skimming  the  cream  from  the  surface  of 
the  milk ;  5.  A  churn  ;  6.  A  wooden  vat  or  tub,  in  which  the  milk 
is  placed  when  the  curd  is  coagulated  ;  7.  A  cheese  knife,  for  the 
purpose  of  cutting  or  breaking  the  coagulated  curd,  that  the  whey 
may  be  separated  ;  8.  A  vessel  perforated  with  holes,  in  which  the 
curd  may  be  placed,  that  it  may  be  broken  and  the  serous  matter 
further  separated  ;  9.  Cheese  vats;  10.  A  cheese  press. 

The  utensils  more  especially  employed  for  the  making  of  butter 
are  the  dishes  for  holding  the  milk  until  the  cream  separates,  the 
skimming  dishes  for  removing  the  cream,  a  vessel  for  holding  the 
cream,  and  the  churn. 

The  dishes  for  containing  the  milk  are  made  of  various  substances, 
as  marble,  slate,  tinned  iron,  earthen  ware,  and  wood.  Lead  is 
sometimes  employed,  but  improperly,  as  it  may  be  acted  upon  by 
the  acid  of  the  milk  ;  and  so  likewise  may  iron,  if  not  defended  by  a 
coating  of  some  substance.  The  milk  may  either  be  contained  in 
one  large  vessel  or  trough  with  a  stop-cock  at  the  bottom,  so  that  the 
milk  may  be  withdrawn,  leaving  the  cream  in  the  trough,  or  it  may 
be  put  into  separate  shallow  vessels.  These  last  have  been  recently 
made  of  cast  iron,  smoothed  within  and  coated  with  tin  ;  and  more 
recently  zinc  has  been  employed.  Either  of  these  substances  is 
superior  to  the  common  material,  wood.  They  are  more  easily  kept 
clean,  and  sooner  cooled,  which  contributes  to  the  more  ready  sepa¬ 
ration  of  the  cream. 

Churns  are  of  different  constructions  ;  the  most  common  is  that  of 
a  plunge-churn,  moved  by  the  hand.  The  form  of  this  domestic  in¬ 
strument  is  every  where  known.  It  consists  of  a  cylindrical  vessel  of 
wood,  placed  upright  ;  and  the  agitation  is  given  to  the  milk  within 
by  a  perforated  board,  which  nearly  fits  the  cylinder,  and  to  which  is 
attached  a  long  handle.  This  being  moved  up  and  down,  agitates 
the  milk  until  the  butter  is  separated.  But  sometimes,  in  place  of  a 
cylinder  standing  upright,  there  is  employed  a  small  barrel  placed 
horizontally,  and  sometimes  a  square  box.  Through  the  box  or  barrel 
there  passes  a  wooden  axle,  to  which  arms  are  attached,  and  motion 
being  given  by  a  handle,  the  milk  is  agitated  and  the  butter  separated.* 


*  Elements  of  Practical  Agriculture,  pp,  540,  541. 
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•3.  Cart-shed  and  Implement-house. 

The  injurious  effects  of  the  exposure  to  the  weather  on  structures 
of  wood  are  well  known,  and  they  have  suggested  the  propriety  of 
placing  the  carts  and  other  implements  of  the  farm  in  situations  where 
they  would  be  free  from  exposure.  The  carts  and  larger  implements 
are  usually  placed  in  sheds  open  in  front,  but  defended  on  all  other 
sides  from  the  prevailing  winds.  The  circumstances  to  be  attended 
to  in  the  construction  of  them  are  to  place  the  open  side  in  that 
diiection  which  is  most  sheltered,  and  to  preserve  the  implements  in 
it  from  rain  through  the  roof.  It  is  not,  however,  necessary  that  the 
whole  of  the  apartment  should  be  devoted  to  that  purpose,  and  it 
has  accordingly  been  found  an  economical  arrangement  to  have  the 
granary  or  some  other  store-room  above  the  cart-shed. 

Connected  with  the  cart-shed  there  maybe  some  apartment  for  hold¬ 
ing  the  smaller  implements,  which  is  to  be  secured  by  a  door  and  lock. 
One  part  of  it  may  be  devoted  to  the  carpenter’s  tools,  which  it  is  neces¬ 
sary  should  be  on  a  farm,  as  saws,  planes,  hatchets,  augers,  and  the  like. 

Among  the  buildings  used  as  repositories,  the  granary  may  be 
mentioned  ;  but,  except  on  the  larger  class  of  farms,  a  separate  build¬ 
ing  will  not  be  necessary  for  holding  grain,  as  a  considerable  quantity 
may  be  kept  in  some  of  the  divisions  of  the  barn.  The  most  con¬ 
venient  situation  for  the  granary,  however,  is  above  the  cart-shed. 
In  barns  with  thrashing  machines,  it  is  sometimes  formed  immediately 
above  the  floor  on  which  the  machine  works,  which  admits  of  the 
corn  being  immediately  raised  to  it  from  the  ground  floor,  either  by 
the  thrashing  machine  itself,  or  by  a  windlass  easily  worked  by  one 
man.  In  this  case,  as  well  as  in  every  other  in  which  the  granary  is 
placed  over  another  building,  it  is  always  convenient  to  have  a  wind¬ 
lass  to  it ;  either  immediately  over  a  trap-door  in  the  floor,  or  over  a 
door  in  the  outside  wall. 

Store-rooms  for  potatoes  and  other  roots  may  be  enumerated 
among  the  repositories  for  farm  produce.  A  small  apartment  will  be 
sufficient  for  this  purpose,  for  it  is  found  that  they  are  better  pre¬ 
served  in  other  situations,  yet  it  is  necessary  to  have  a  few  weeks’ 
supply  always  at  hand,  to  prevent  recourse  being  had  to  the  fields 
during  stormy  weather. 
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II.— BUILDINGS  FOR  THE  ACCOMMODATION  OF  LIVE  STOCK. 

1.  The  Stable. 

The  horse  is  an  animal  in  a  highly  artificial  state,  and  requires  to 
be  treated  with  a  degree  of  care  beyond  that  bestowed  on  any  other 
quadruped.  Cleanliness  and  ventilation  are  essential  requisites  in 
stable  management,  and  such  an  arrangement  is  to  be  adopted  as  will 
best  secure  them. 

.The  stables  must  be  of  a  size  sufficient  for  the  number  of  horses 
employed  in  working  the  farm.  They  ought  to  be  sixteen  feet  wide 
in  the  inside,  and  the  walls  may  be  eight  feet  high,  there  being  no 
ceiling,  but  their  entire  space  open  to  the  roof.  The  width  for  each 
stall  should  not  be  less  than  five  feet  and  a  half,  and  these  are  to  be 
separated  from  each  other  by  partitions.  These  latter  sometimes  only 
separate  the  horses  into  pairs,  those  which  work  together  in  harness 
being  placed  together  in  the  stable,  and  in  this  way  they  are  made  to 
occupy  less  room  ;  but  it  has  been  observed,  that  when  horses  are 
crowded  together,  they  do  not  lie  down  near  so  frequently  as  when 
they  have  ample  space.  A/Vhen  it  is  considered  how?  much  the  health 
of  all  quadrupeds  depends  on  their  reposing  a  certain  portion  of  the 
twenty-four  hours  in  a  horizontal  position,  and  more  especially  when 
we  reflect,  that  the  horse  is  particularly  liable  to  have  swelled  legs 
and  heels,  we  cannot  avoid  arriving  at  the  conclusion,  that  horses 
ought  to  have  separate  stalls,  with  divisions  so  high  as  to  prevent 
them  from  seeing  each  other,  and  that  these  should  be  of  sufficient 
width  to  admit  of  the  animals  rising  and  lying  down  without  incon¬ 
venience. 

The  floor  of  the  stable  is  formed  of  pavement  of  small  stones,  care¬ 
fully  placed  by  the  hand  in  such  a  manner,  that  they  will  not  be  dis¬ 
placed  by  the  feet  of  the  animals.  That  part  on  which  the  horses 
stand  should  be  level,  or,  if  at  all  inclined,  the  inclination  should  be 
very  slight ;  for,  when  raised  towards  the  horse’s  head  it  is  found  to 
put  the  back  sinews  on  the  stretch,  and  thus  to  fatigue  the  animal 
when  he  ought  to  be  at  rest.  The  urine  may  be  carried  off  by  a 
small  covered  drain  under  each  apartment,  over  which  a  grating  is 
placed,  and  these  all  running  into  a  main  drain,  convey  the  urine  into 
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a  leceptacle  formed  to  receive  it.  The  gratings  are  to  fit  into  the 
openings  above  the  drains,  so  as  to  be  quite  close  and  level  with  the 
adjoining  floor,  and  they  are  placed  in  such  a  manner,  that  they  can 
be  removed  for  the  purpose  of  cleaning  out  the  drain.  The  great 
advantage  of  this  arrangement  is,  that  the  evaporation  of  urine  in  the 
stable  is,  in  a  great  measure,  prevented  by  it;  and  not  only  its  atmos¬ 
phere  rendered  much  more  healthy,  but  the  ammonia  of  the  urine  is 
conveyed  to  the  tank  of  liquid  manure,  of  which  it  forms  one  of  the 
most  valuable  portions.  To  get  rid  of  this  ammonia  in  the  stable,  all 
droppings  from  the  horse  should  be  removed  immediately,  if  practi¬ 
cable  ;  and,  at  all  events,  the  litter  which  has  been  stained  by  the 
dung  and  urine  ought  to  be  removed  to  the  dung-pit,  at  least  twice  a 
day  when  the  horse  is  standing  in  the  stable,  and  regularly  in  the 
morning  when  he  is  in  the  stable  only  during  the  night.  It  is  the 
practice  with  some  farmers  to  clean  out  their  stable  only  once  or  twice 
a  week;  but  the  exhalations  produced  from  such  an  accumulation  of 
fermenting  matter  cause  many  diseases,  especially  of  the  eyes  and 
respiratory  organs;  and  the  floor,  being  unequally  covered,  is  rendered 

uneven  foi  the  horse  to  stand  on,  so  that  he  is  strained  and  fatigued 
instead  of  being  rested. 

Although  lofts  over  stables  are  not  to  be  recommended,  circum¬ 
stances  may  justify  the  arrangement ;  but  then  the  lofts  must  be  high, 
and  ceiled  below,  to  prevent  the  effluvia  of  the  stables  from  penetrating 
through  them,  and  injuring  the  hay  or  other  matters  that  may  be 
placed  upon  them.  As  stables  with  hay  lofts  are  commonly  con¬ 
structed,  the  hay  is  much  injured,  and,  being  more  confined,  the  ani¬ 
mals  frequently  suffer  from  defective  ventilation.  The  best  method 
of  ventilating  the  stables  in  winter  is  by  trunks  or  tubes  of  boards, 
about  a  foot  square,  forming  openings  under  the  eaves,  or  carried  up 
through  the  ceiling,  where  there  is  one,  so  as  to  pass  through  the 
roof,  their  tops  being  covered  in  such  a  manner,  that  the  rain  shall 
be  excluded  without  impeding  the  ascent  of  the  heated  air.  The 
inside  openings  of  these  tubes  are  to  have  small  sliding  shutters  to 
regulate  the  ventilation.  In  summer  the  same  object  is  effected  by 
the  moveable  sashes  of  the  windows 

An  important  object  in  the  construction  of  stables  is  to  secure  the 
admission  of  light  during  the  day.  This  arrangement  is  frequently 
neglected,  but  more  correct  ideas  regarding  the  management  of 
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domestic  animals  abundantly  show  the  necessity  of  it.  The  stable 
should  have  one  or  more  windows  according  to  the  size,  both  for 


ventilation  and  light ;  and  each  win¬ 
dow  should  consist  of  two  sashes, 
moving  up  and  down  by  pulleys,  or 
sliding  past  each  other  in  grooves. 
The  windows  are  to  be  glazed,  and 
protected  by  a  luffer-boarding,  the 
laths  being  placed  in  a  horizontal  po¬ 
sition.  The  annexed  figure  repre- 
sents  a  window  consisting  of  two 
sashes  which  slide  past  each  other, 
and  they  are  formed  without  hori¬ 
zontal  bars,  in  the  manner  of  hot¬ 
house  sashes.  The  intention  of  this 
mode  of  glazing  is  to  avoid  collect¬ 
ing  the  moisture  and  dust,  which  otherwise  are  always  found  on  the 
cross  bars  of  stable  and  out-house  windows.  The  construction  of  the 
luffer-blinds  is  shown  on  the  lower  half  of  the  window. 

The  rack  and  manger  have  long 
been  regarded  as  essential  structures 
in  the  fitting  up  of  stables,  and  are 
still  very  generally  employed;  but 
when  the  better  and  more  economi¬ 
cal  plan  of  cutting  the  fodder  is  adopt¬ 
ed,  the  rack  will  become  unnecessary. 
Upright  racks  are  to  be  preferred  to 
those  inclining  forwards,  as,  in  the 
latter  case,  the  horses  are  often  much 
annoyed  by  the  small  seeds  falling 
into  their  eyes  and  ears  in  drawing 
out  the  hay.  Racks  and  mangers  are 
very  frequently  constructed  of  cast 
iron,  and  these  are  found  much  more 
durable  and  economical  than  those 
formed  of  wood,  without  any  inconvenience  being  experienced  from 
them.  Fig.  22  represents  a  cast  iron  rack,  two  feet  four  inches  long, 
one  foot  three  inches  wide  at  the  top,  and  one  foot  four  inches  high. 
The  bars  are  an  inch  and  a  half  by  five-eighths  of  an  inch  in  thickness, 


Fig.  21. 
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and  two  inches  and  a  half  apart,  the  whole  weighing  about  thirty 
pounds.  Below  it  is  seen  a  cast  iron  manger,  three  feet  long,  one 
foot  three  inches  wide  at  the  top,  and  eight  inches  deep.  It  weighs 
about  seventy  pounds. 

A  space  of  several  feet  is  necessary  for  a  passage  behind  the  horses, 
to  admit  of  their  passing  in  and  out,  to  and  from  their  stalls,  to  afford 
room  to  the  men  employed  in  working  with  the  horses  to  perform 
any  necessary  operation  connected  with  the  care  and  repair  of  their 
harness,  and  to  admit  of  the  harness  being  hung  up  against  the  wall 
behind.  Under  each  window  may  be  a  recess  for  holding  an  oil-can, 
or  vessel  with  tar ;  and,  if  provided  with  a  door,  it  may  be  used  for 
holding  the  combs  and  brushes  which  are  employed  in  cleaning  the 
horses.  Every  part  of  the  harness  in  daily  use  should  be  placed  be¬ 
hind  the  horse  to  whom  it  belongs,  in  order  that  no  time  may  be  lost 
in  taking  it  off  and  putting  it  on  ;  and  that  which  is  used  only  occa¬ 
sionally  is  to  be  kept  in  a  separate  lock-up  apartment.  There  should 
be  one  or  more  lanterns  suspended  by  cords  and  pulleys  over  the 
passage,  for  putting  lighted  candles  in  while  feeding  and  cleaning  the 
horses  during  the  winter.  The  loft  being  condemned  in  farm  stables, 
a  place  must  be  provided  for  holding  the  food  and  litter ;  the  most 
convenient  will  be  one  or  two  divisions  opposite  the  door,  into  which 
the  food,  whether  green  clover  or  tares  in  summer,  or  hay  or  roots 
in  winter,  can  be  readily  carried  from  without,  and  easily  distributed 
within.  Being  near  the  door,  the  food  will  be  better  ventilated  than 
it  could  be  in  any  other  part  of  the  stable,  and  it  will  occupy  the  least 
valuable  part  with  reference  to  the  horses  ;  it  being  well  known  that 
the  horse  that  stands  opposite  to  the  door  is  more  liable  to  take  cold 
than  any  other.  The  corn-bin  or  chest  may  also  be  kept  in  one  of 
these  divisions,  and  it  ought  to  be  large  enough  to  have  separate 
apartments  for  corn  and  beans,  and  for  cut  straw  or  hay,  or  bruised 
furze,  to  mix  with  the  corn  or  pulse.  The  doorways  should  be  four 
feet  wide  and  seven  feet  high  ;  and  the  door  must  not  have  any  pro¬ 
jecting  latches  or  handles,  because  they  are  apt  to  hurt  the  horse,  or 
become  entangled  with  the  harness  in  passing  out  and  in. 

Fig.  23  represents  the  ground  plan  of  a  stable  with  high  racks, 
mangers,  and  partitioned  stalls,  constructed  and  arranged  in  the  man¬ 
ner  described.  It  is  made  to  contain  seven  horses,  but  the  principles 
on  which  it  is  constructed  are  applicable  to  stables  of  any  extent. 
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In  the  front  walls  there  are  recesses,  A  A,  six  inches  or  more  deep, 
according  to  the  kind  of  wall,  for  hanging  harness  in  the  upper  part 

Fig.  23. 


and  for  pails  and  other  articles  used  in  the  stables  to  stand  in  below. 
I  he  dotted  lines  from  B  to  B  represent  the  main  gutter  drain,  and 
the  short  dotted  lines  from  it,  C  C,  the  branch  drains  into  the  different 
stalls  ;  the  dotted  lines,  passing  under  the  stable  door,  [indicate  a 
diain  communicating  with  the  liquid  manure  tank. 

2.  The  Cattle  Sheds. 

Cattle  sheds  are  used  either  for  lodging  milch  cows  or  young  cattle, 
or  for  stall  feeding  for  the  butcher.  The  principal  requisites  in 
buildings  of  this  decription,  are  to  be  capable  of  being  properly  ven¬ 
tilated,  to  be  constructed  so  as  to  require  the  least  possible  labour  in 
feeding  the  cattle  and  cleaning  away  the  dung,  and  to  have  the  stalls 
so  formed  as  to  keep  the  animals  dry  and  clean,  with  sufficient  drains 
to  carry  away,  and  reservoirs  to  collect  the  urine  and  dung. 

I  he  common  method  of  arrangement  in  these  houses  is  to  place  a 
long  beam  of  wood  about  five  feet  high  and  two  feet  from  the  wall  at 
the  heads  of  the  animals;  and  to  this  beam  the  posts  are  fastened  to 
which  the  cattle  are  attached.  The  usual  distance  of  these  posts  is 
about  four  feet.  A  moveable  ring  is  placed  round  each  post,  from 
which  a  chain  is  extended  round  the  neck  of  the  cattle,  and  they  feed 
from  a  low  manger  or  trough,  formed  merely  of  a  raised  edge  of  stone 
or  wood,  between  which  and  the  wall  the  food  is  placed. 

A  more  perfect  arrangement  is  now  adopted  in  modern  structures, 
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and  it  is  deserving  of  general  introduction.  This  consists  in  placing 
the  heads  of  the  animals  at  such  a  distance  from  the  wall  as  to  leave  a 
narrow  pathway  in  front  by  which  the  food  can  be  more  easily  placed 
before  the  cattle,  and  placing  each  animal  in  a  separate  stall,  the  stalls 
being  divided  by  low  partitions  just  of  sufficient  size  to  prevent  them 
from  interfering  with  each  other.  A  moveable  ring  and  chain  are  also 
here  used  for  attaching  the  animals,  the  ring  being  in  this  case  mov¬ 
ing  on  a  vertical  rod  instead  of  the  wooden  post.  This  arrangement 
is  represented  in  Fig.  24. 

Jn  the  figure,  AAA  are  the  partitions  between  the  animals ;  B  B 
B,  the  upright  iron  rods,  to  which  are  fixed  the  rings  and  chains  by 
means  of  which  the  cattle  are  tied  ;  C  C  C  represent  the  raised  edges, 
or  curb  stone,  of  the  manger  in  front ;  and  D  D  D  the  partition  se¬ 
parating  the  manger  from  the  pathway  by  which  the  food  is  conveyed 

to  the  stalls.  E  is  the  pathway  in  front,  and  F  that  behind  the  ani- 
mals. 

Fig.  24. 


In  the  internal  arrangement  of  cattle  sheds  for  cows  or  oxen,  the 
animals  may  be  made  to  stand  either  across  or  along  the  building. 
When  ranged  lengthwise,  the  width  of  the  house  should  be,  at  least, 
sixteen  feet,  and  the  space  allowed  for  each  of  the  animals  of  the 
laiger  kind  should  be  five  feet.  The  distance  from  the  manger  to 
the  wall,  being  the  passage  for  carrying  along  the  food,  may  be  four 
feet,  to  admit  the  attendant  to  supply  the  animals  with  their  food 
with  facility.  A  distinguishing  feature  in  the  arrangement  of  houses 
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in  which  cattle  are  tied  up  is  the  open  gutter  behind,  which  is  rendered 
necessary  on  account  of  the  comparatively  fluid  nature  of  the  dung  of 
the  animals.  The  space  between  the  manger  and  gutter  is  regulated 
by  the  size  of  the  animals  which  are  to  occupy  the  stalls.  The  gutter 
is  generally  made  a  foot  broad,  and  three  or  four  inches  deep  ;  and  it 
is  usually  made  perpendicular  in  the  sides.  Whatever  may  be  the 
shape  and  dimensions  of  the  gutter,  it  is  of  importance  to  have  the 
hoe  or  scraper  which  is  used  in  cleaning  out  the  manure  of  a  corres¬ 
ponding  size  and  shape. 

The  organization  of  cattle  being  less  delicate  than  that  of  the  horse, 
they  are  not  so  liable  to  suffer  from  vicissitudes  of  temperature  as 
that  animal,  and  the  same  precautions  for  maintaining  an  uniform 
temperature  in  their  houses  are  not  necessary.  Complete  ventilation 
is,  however,  essential,  and,  to  secure  this  object,  milch  cows,  as  well 
as  young  cattle,  are  frequently  placed  in  open  sheds,  care  being  taken 
that  the  open  side  of  the  shed  is  not  exposed  to  the  prevailing  winds, 
and  is  otherwise  sheltered  as  much  as  possible. 

The  most  convenient  arrangement,  especially  in  the  case  of  the 
larger-sized  aninals,  is  probably  that  in  which  they  stand  lengthwise 
in  the  house,  as  represented  in  Fig.  25.  A  is  the  space  in  front  of 


Fig.  25. 


the  mangers  B,  for  carrying  along  the  food.  C  is  the  passage  be¬ 
hind  them  in  which  the  attendant  stands  in  cleaning  them  out,  and 
from  which  he  supplies  them  with  litter.  The  gutter  communicates 
with  the  reservoir  D,  from  which  the  dung  and  urine  are  conveyed 
as  occasion  may  require. 

This  arrangement  is  simple  and  efficient.  The  animals  are  sup¬ 
plied  with  food,  and  cleaned  out  with  facility  ;  but  this  is  not  the 
only  plan  of  arrangement  by  which  these  objects  may  be  effected. 
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A  cow-house,  or  cattle  shed,  in  which  the  animals  stand  across  the 
building,  will  afford  the  same  accommodation  as  that  in  which  they 
stand  with  their  heads  against  the  side-wall,  at  less  expense  of  walling 
and  roofing,  for  the  passages  before  and  behind  serve  for  the  accom¬ 
modation  of  two  sets  of  cattle.  The  following  figure  represents  the 

ground  plan  of  a  cow-house  in  which  this  plan  of  arrangement  is 
adopted. 

Fig.  26. 
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he  feeding  shed  here  delineated  is  sixty  feet  in  length,  by  eight¬ 
een  in  width,  and  is  capable  of  containing  twenty  cattle.  A  A  A  A 
represent  the  spaces  in  which  the  animals  are  to  stand,  five  beino 
a  otted  to  each  ;  B  B,  passages  for  feeding,  along  which  the  food  is 
earned,  and  they  are  made  sufficiently  wide  to  admit  of  the  loads 
being  emptied  in  them  from  the  carts ;  D  D  are  the  doors  to  these 
passages  ;  C  €  C  are  spaces,  four  feet  in  breadth,  behind  the  animals, 
for  the  purpose  of  cleaning  them  out,  and  of  admitting  them  to  pass 
eaci  other  in  going  to  and  from  their  stalls;  and  E  E  E  are  the 
doors  to  these,  by  which  the  cattle  pass  in  and  out. 

The  calf-houses  are  to  be  placed  convenient  to  the  cow-houses  to 
lessen  the  labour  of  carrying  the  milk  to  them ;  but  they  should  not 
e  so  near  as  to  permit  the  cow  to  see  or  even  hear  her  calf.  In  the 
construction  of  these  apartments  the  chief  requisites  are  to  secure 
cleanliness  and  a  proper  degree  of  heat,  and  to  guard  against  damp¬ 
ness,  which  would  be  fatal  to  the  yoyng  animals.  To  effect  the  latter 
purpose,  the  floor  should  be  raised  some  distance  from  the  ground 
and  formed  of  laths  or  bricks,  placed  in  such  a  manner  as  to  allow 
any  liquid  matter  to  pass  through  ;  and  this  artificial  floor  is  to  be 
raised  so  high  above  the  surrounding  surface,  as  to  admit  of  the  in¬ 
tervening  space  being  cleaned  out  occasionally,  otherwise,  it  would 
become  a  receptacle  of  filth,  producing  the  most  offensive  exhalations, 
ne  litter  is  thus  kept  dry  under  the  calves,  but  it  must  not  be 
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allowed  to  accumulate  for  a  length  of  time,  for  the  mass  thus  formed 
would  prevent  the  moisture  from  getting  through. 

The  interior  arrangements  of  calf-houses  are  sometimes  similar  to 
those  described,  and  they  are,  in  fact,  cow-houses  in  miniature.  A 
more  simple  and  equally  convenient  arrangement  consists  in  placing 
the  calves  in  separate  divisions,  each  having  a  manger  or  crib  for 
holding  a  small  quantity  of  hay,  or  young  grass,  according  to  the 
season.  The  partition  between  the  calves  should  be  so  high  as  to 
prevent  their  reaching  over  to  one  another ;  for  otherwise,  they  suck 
each  other’s  ears,  and  often  suffer  from  lumps  of  matted  hair  being 
thus  conveyed  to  the  stomach. 

The  feeding  cattle  may  have  houses  of  the  same  construction 
as  those  described;  but  they  may  also  be  fed  in  yards  with  sheds  at¬ 
tached  to  them,  to  which  they  can  retire  during  the  night  or  in 
stormy  weather.  It  has  been  found,  that  many  varieties  of  cattle, 
and  particularly  those  reared  in  mountainous  districts,  which  are 
•naturally  small  and  active,  do  not  fatten  so  well  when  tied  up  in 
stalls  as  when  left  loose  in  a  limited  space,  with  a  well-littered  house 
or  shed  to  take  shelter  in  at  pleasure.  But  besides  the  more  hardy 
varieties  of  cattle  being  reared  and  fattened  in  this  manner,  the  prac¬ 
tice  has  lately  been  adopted  with  the  finer  and  more  improved  breeds, 
and  the  result  has  been  such  as  to  warrant  the  conclusion,  that  the 
practice  is  equally  suited  to  them.  In  each  yard  there  should  be  a 
rack  for  holding  straw  or  hay,  and  a  trough  for  holding  the  turnips 
and  other  green  food.  When  turnips  are  used,  the  cattle  require  no 
water,  but  when  fed  chiefly  on  dry  food,  arrangements  must  be  made 
for  the  conveyance  of  water  into  the  yards. 

Connected  with  the  cattle  sheds  and  feeding  yards,  there  may  be 
an  apartment  for  boiling  or  steaming  food,  in  which  a  steaming 
apparatus  is  placed.  Any  kind  of  wooden  box  or  barrel  will  answer 
for  this  purpose,  so  formed  as  to  be  readily  filled  and  emptied.  The 
steam  is  to  be  conveyed  in  a  pipe  to  the  lower  part  of  the  vessel, 
which  ought  to  have  a  sliding  board  at  the  bottom  to  allow  the  con¬ 
tents  to  be  discharged  when  ready.  The  vessel  may  be  filled  with 
water,  though  this  is  not  necessary  in  the  case  of  succulent  roots,  as 
the  potato  and  turnip,  because  the  steam  is  quickly  condensed.  But 
when  corn  is  to  be  boiled,  it  should  be  covered  with  water  to  effect 
the  condensation  of  the  steam. 
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An  apparatus  of  this  construction  is  represented  in  Fig  27  It 
consists  of  a  furnace  and  cast-iron  boiler,  A,  furnished  with  a  safety 

3  '8  t0  render  11  secure  danger  even  in  the  hands  of  the  most 


Fig.  27. 


inexperieuced  person.  This  boi,er  fflay  be  ^  tQ  ^  ^ 

r  or  other  purposes  in  the  farmery,  the  water  being  drawn  off  by 

&  cock  in  the  lower  narf  nf  it  Tf  *  ..  .  ' 

r  Pai  1  of  “•  11  >s  supplied  with  water  from  a  cis- 

.  >  p  aced  at  the  height  of  five  or  six  feet  above  it.  When  filled 

e  cistern  requires  no  further  attention,  as  the  boiler  regulates  its 
supply  Of  water  by  means  of  a  float  inside,  attached  to  the  valve  in 
e  cistern.  Two  casks,  C  and  D,  are  intended  to  hold  the  potatoes, 
urnips,  or  other  matters  to  be  steamed.  The  steam  is  conducted  to 
tese  from  the  boiler  by  a  pipe  branching  off  to  each  by  stopcocks 
s  many  casks  as  may  be  necessary  for  the  supply  of  food  may  be 
attached  m  the  same  way.  These,  it  has  been  said,  are  furnished 

wi  sliding  hatches  in  the  bottom  for  taking  out  the  food  when  ready 

and  are  raised  as  far  from  the  ground  as  will  admit  a  barrow  or  trough 

to  be  introduced  under  them,  to  receive  the  contents  when  they  are 
ready  to  be  withdrawn.* 

For  boiling  grain,  the  cask  for  holding  it  differs  from  those  used  in 
steaming  roots,  only,  by  not  having  a  hatch  in  the  bottom,  as  the 
hatch  could  not  be  easily  made  tight,  which  is  necessary  in  this  case, 

*  Prize  Essays  and  Transactions  of  the  Highland  Society.  New  Series,  vol.  i. 
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as  water  must  be  mixed  with  the  grain  in  the  same  quantity,  or 
nearly,  as  if  it  were  to  be  boiled  in  a  boiler  in  the  common  way.  It 
may  be  added,  that  the  hatch  not  being  tight  in  boiling  potatoes  is  an 
advantage,  and  even  necessary  for  allowing  the  condensed  steam  to 
run  out,  and  also  all  the  earthy  matters  from  the  skins  of  the  potatoes. 
In  the  figure,  one  of  the  casks  is  represented  with  the  lid  pressed 
down  by  means  of  the  vertical  bar,  which  is  employed  for  this  pur¬ 
pose  during  the  operation  of  boiling  or  steaming.  In  the  other  cask, 
the  lid  is  represented  as  opened,  with  the  vertical  bar  removed  to 
one  side. 

A  steaming  apparatus  of  an  improved  construction  is  represented 
in  Fig.  28.  Like  that  already  described,  it  consists  of  a  metal  boiler 
with  safety  valve  and  cocks,  from  which  proceeds  the  pipe  which  sup¬ 
plies  the  buckets  with  steam  by  stopcocks  branching  off  to  each. 
The  buckets  in  this  case  are  entirely  composed  of  cast  metal,  made  to 
hold  a  determinate  quantity,  as  a  bushel  or  two  bushels,  and  slide 
with  facility  off  their  stand  when  ready  to  be  emptied  and  refilled. 
Barrels  or  other  capacious  vessels  may  likewise  be  attached,  to  which 
additional  pipes  convey  the  steam;  warm  water  may  constantly  be  had 
from  the  boiler,  and  the  superfluous  steam  may  be  usefully  applied 
for  heating  and  other  purposes  of  domestic  economy. 

Fig.  28. 


3.  The  Piggery . 

On  every  farm  there  should  be  sufficient  accommodation  for  the 
swine.  The  hog  is  an  inhabitant  of  all  climates,  and  is  almost  om¬ 
nivorous  ;  but  he  is  known  to  thrive  much  better  when  confined  in  a 
sty  in  which  an  equable  temperature  is  preserved,  than  when  ex- 
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posed  to  sudden  alternations  of  heat  and  cold.  In  most  cases,  the 
Irish  farmer  considers  he  has  made  sufficient  provision  for  the 
accommodation  of  his  stock  of  swine,  when  he  has  provided  a  shed 
or  them  to  retire  to  during  the  night,  and  allowing  them  to  roam 

a  out  during  the  day,  doing  inconceivable  injury  to  the  pastures,  and 
other  grounds  to  which  they  have  access. 

.  The  constructlon  of  the  piggery  is  extremely  simple,  each  sty  con¬ 
sisting  of  a  covered  lodging,  and  a  small  open  court;  the  latter  for 
feeding,  and  the  former  for  sleeping  in  ;  but  the  feeding  troughs  may 
a  so  be  placed  in  the  covered  part  of  the  structure,  especially  for 
fattening  pigs.  The  floor  of  the  piggery  is  constructed  so  as  to  have 
a  slight  inclination,  to  carry  away  the  moisture ;  and  it  is  to  be  form- 
ed  of  flags  or  pavement,  carefully  laid,  for  otherwise  the  animals  will 
estroy  it,  and  so  tear  it  up  as  even  to  injure  the  walls  by  making 
excavations  under  them.  Abundance  of  litter  is  at  all  times  necess- 
sary  for  the  comfort  of  swine  ;  indeed,  under  a  good  roof  and  well 
supplied  with  dry  litter,  they  will  keep  themselves  warm  and  comfor. 
table,  almost  any  where,  and  in  any  season. 

In  the  arrangement  of  the  piggery,  the  several  apartments  may  be 
disposed  in  the  rectangular  or  circular  form,  as  local  circumstances 
may  render  convenient ;  but  the  circular  form  of  arrangement  is  con¬ 
ceived  to  be  the  preferable  one,  and  when  the  piggery  is  detached 
from  other  buildings,  it  may  be  advantageously  adopted.  The  ac¬ 
companying  figure  will  serve  as  an  example  of  this  arrangement. 

A  A  is  an  internal  passage,  communicating  with  the  several  parts  of 
the  building;  B  B  open  courts  with  troughs,  in  which  food  issupplied; 

C  C  covered  apartments  for  sleeping  in,  and  retiring  to  during  stormy 

Fig.  6. 


weather.  In  the  open  space  D,  arrangements  may  be  made  for 
storing  a  supply  of  food,  and  a  boiling  or  steaming  apparatus  on  a 
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small  scale  might  be  conveniently  placed  in  it.  This  arrangement 
will  be  somewhat  mere  expensive  than  when  the  rectangular  form  is 
adopted,  but  it  presents  the  great  advantage  of  enabling  the  animals 
to  be  supplied  with  food  with  very  little  trouble.  The  principle 
of  construction  may  be  adopted  with  equal  facility  in  a  piggery 
for  a  small  number  of  swine,  as  well  as  for  those  on  a  more  extensive 
scale. 


4.  The  Poultry  Houses . 

The  remaining  buildings  of  the  farm  appropriated  to  the  use  of 
live  stock  are  the  poultry  houses.  A  house  of  this  description  is  still 
less  frequently  to  be  met  with  in  this  country  than  even  a  piggery. 
Where  a  few  poultry  only  are  kept,  it  may  not  be  necessary  to  erect 
a  structure  for  their  sole  use,  as  they  generally  take  shelter  themselves 
in  some  of  the  sheds,  and  pick  up  the  greater  portion  of  their  food 
about  the  barn  and  stable ;  but  when  thus  allowed  to  wander  about 
the  houses,  they  sometimes  commit  great  destruction,  both  in  scraping 
up  any  newly-turned-over  piece  of  ground,  and  in  the  corn  fields 
during  the  harvest,  to  which  they  frequently  find  the  way,  and  thus 
become  a  source  of  much  annoyance.  In  every  case,  indeed,  in 
which  poultry  are  kept,  arrangements  should  be  made  for  confining 
them  at  such  periods  as  may  be  required. 

Poultry  houses  require  to  be  of  no  particular  form  or  size,  because 
the  animals  themselves  being  small,  there  is  no  necessity  for  accom¬ 
modating  the  shape  of  the  house  to  their  particular  figure.  Both  ter¬ 
restrial  and  aquatic  poultry  agree  in  requiring  a  dry  and  rather  warm 
lodging ;  and  they  differ,  in  the  web-footed  birds  all  roosting  upon  a 
flat  surface,  while  gallinaceous  fowls  roost  at  some  height  from  the 
ground,  on  roundish  horizontal  rods  not  perfectly  smooth.  All  fowls, 
when  in  a  state  of  incubation,  require  repose,  to  which  darkness  is 
favourable  as  well  as  solitude.  They  also  are  exceedingly  active  while 
growing,  and  in  an  artificial  state  require  space  for  exercise,  which  is 
conducive  to  health. 

Poultry  may  be  classed  into  three  divisions,  so  far  as  regards  pro¬ 
viding  them  with  suitable  accommodation  ;  namely,  the  aquatic,  which 
must  be  lodged  on  the  ground  floor  ;  the  common  cock  and  hen, 
which  prefer  the  floor  above  ;  and  the  turkey,  guinea-fowl,  and  pea¬ 
fowl,  which  roost  in  lofty  open  sheds,  or  on  trees.  On  a  small  scale, 
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therefore,  all  the  different  kinds  may  be  lodged  in  the  same  house  : 

ducks  and  geese,  with  the  other  kinds,  while  rearing,  on  the  ground 

floor;  common  fowls,  when  full  grown,  on  the  middle  floor;  and 

the  turkey  and  others  above.  For  the  gallinaceous  tribe,  it  must 

contain  abundance  of  sand  and  small  pebbles  ;  and  for  the  aqua- 

tic  fowls,  a  pond.  It  will  be  necessary  to  surround  the  yard  with 

a  railing,  placed  on  the  wall  enclosing  it,  to  keep  in  the  com- 
mon  fowls. 


HI,-— BUILDINGS  AND  ENCLOSURES  FOR  THE  COLLECTION  OF 

MANURES, 

The  importance  of  constant  and  unremitting  attention  to  the  col¬ 
lection  of  manure  has  already  been  pointed  out  in  a  preceding  part 
of  these  pages.  The  sources  from  which  the  stock  of  this  article  is 
chiefly  procured,  are  the  stables  and  feeding  houses  of  the  farmery; 
and  the  supply  thus  obtained  is  conveyed  to  a  yard  or  other  place 
prepared  for  its  reception,  in  which  it  is  preserved  until  required  for 
use.  A  large  portion  of  manure  is  also  obtained  from  the  fold-yards, 
and  sometimes  these  serve  as  receptacles  for  the  entire  stock  of 
manure  produced  upon  the  farm,  it  being  deposited  in  them  as  it  is 
conveyed  from  the  stables  and  feeding  houses. 

The  dung-yard  should  be  placed  in  a  central  situation,  with  regard 
to  the  cattle  houses  and  stables,  for  receiving  the  dung  produced  in 
them  as  it  is  daily  wheeled  out.  The  common  situation  is  the  centre 
of  the  farmery,  when  it  is  enclosed  by  a  wall,  against  which,  in  large 
farms,  there  are  frequently  open  low  sheds  for  cattle,  and  apartments 
for  the  accommodation  of  swine.  Both  these  kinds  of  animals,  as 
well  as  poultry,  are  allowed  the  run  of  the  yard  over  the  dung,  to 
which  they  do  good  rather  than  harm ;  the  pigs  and  poultry,  by  pack¬ 
ing  out  grains  and  seeds,  which  would  otherwise  be  lost,  or  sprint  up 
as  weeds  when  the  manure  is  spread  upon  the  land ;  and  the  cattle 
by  treading  the  straw  into  the  moister  part  of  the  manure,  and  thus 

preparing  it  for  being  carted  out  and  placed  in  a  heap  to  undergo  the 
process  of  fermentation. 

The  surface  of  the  dung-yard  is  to  be  so  made  as  to  slope  towards 
the  centre,  or  towards  some  point  which  is  lower  than  any  other  part 
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of  the  yard;  and  under  this  point  there  are  to  be  two  capacious  tanks 
for  containing  the  liquid  manure,  with  which  all  the  drains  from  the 
stables  and  cattle  sheds  are  to  communicate.  The  tanks  should  com¬ 
municate  with  each  other,  and  the  one  may  be  used  for  containing 
that  which  is  recently  collected,  while  that  in  the  other  is  fermenting 
previously  to  its  being  used  as  manure.  The  tanks  may  be  emptied 
by  means  of  a  pump,  which  may  either  remain  permanently  placed 
above  them,  or  be  removed  at  pleasure. 

On  the  smaller  class  of  farms  a  dung-pit  is  frequently  substituted 
for  the  dung-yard,  into  which  the  dung  produced  in  the  surrounding 
houses  is  thrown.  This  pit  may  be  made  sufficiently  deep  to  contain 
the  urine  among  the  dung,  but  it  is  better  that  any  superfluous  urine 
should  be  conveyed  by  means  of  drains  to  suitable  receptacles.  The 
urine  among  the  dung  will  be  preserved  from  evaporation  in  the  heap 
by  covering  it  lightly  with  dry  loose  straw.  A  certain  portion  of 
moisture  is  found  to  be  essential  in  the  dung-yard,  but  all  excess  is 
to  be  carefully  removed  in  the  manner  described. 


IV.— -BUILDINGS  USED  AS  HUMAN  HABITATIONS. 

The  edifices  of  this  class,  which  are  necessary  upon  the  farm,  are 
those  intended  as  residences  for  the  farmer  himself,  and  also  for  one 
or  more  of  the  persons  engaged  in  the  cultivation  of  it.  The  cha¬ 
racter  and  extent  of  these  are  regulated  altogether  by’the  extent  of 
the  farm,  and  the  taste  of  its  occupier.  In  many  cases  the  occupier 
of  the  soil  is  little  removed  in  his  general  condition  from  the  labourer, 
and  in  these  the  accommodations  necessary  will  be  of  the  simplest 
kind  ;  but  as  the  following  remarks  are  intended  to  apply  to  farmers 
considerably  removed  in  their  social  condition  from  the  day  labourer, 
and  occupying  an  extent  of  land  calculated  to  afford  them  not  only 
the  necessaries  but  also  a  few  of  the  luxuries  of  life,  it  is  better  that 
reference  should  be  made  in  this  place  to  farm-houses  of  the  bet¬ 
ter  class. 

The  house  for  the  accommodation  of  the  farmer  does  not  differ,  in 
many  essential  particulars,  from  that  of  the  residence  of  any  other 
person  moving  in  a  similar  sphere.  The  size,  and  extent  of  accom- 


human  habitations. 
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modation,  are  regulated  by  the  circumstances  which  have  been 
already  mentioned  ;  but  even  when  of  the  smallest  size  and  simplest 
construction,  the  farmer’s  house  should  not  be  deficient  in  any  thin, 
ssenua  y  rquisite  for  the  health,  comfort,  and  convenience  of  even 
the  most  luxurious  of  mankind.  With  regard  to  household  accom¬ 
odation,  as  in  other  matters,  all  the  necessaries  and  comforts  of  life 
may  t,  contained  within  small  bounds,  and  are  within  the  reach  of  a 
ar  greatei  portion  of  mankind  than  is  generally  imagined.  The 
esire  o,  being  comfortable,  even  when  aided  by  limited  means,  will 
generally  secure  all  the  requisites  that  are  necessary. 

.  The  <'hlef  CondltIon  to  be  observed,  in  the  construction  of  these 
is  to  make  every  other  consideration  subservient  to  utility ;  for,  in 

fact,  there  can  be  nothing  really  ornamental,  especially  about  the 
class  of  buildings  which  is  now  under  consideration,  that  is  not  found- 

6  T  i  1S  j^15  ’  and  thS  S‘Ze’  Style’  ancl  character  of  the  building 
are  o  e  mo  ined  according  to  the  pecuniary  means  available  for  its 

construction  As  general  rules  in  the  erection  of  farm-houses,  it  may 

:0;  Se?"  ’  that  “  is  alwa>’s  desirable  ‘hat  they  should  be  placed 
upon  a  platform  or  terrace,  with  a  view  of  keeping  the  ground  floor 

several  apartments  dry,  and  consequently  rendering  them 

warmer  and  healthier  5  that  the  chimneys  should  be  placed  in  the 

inferior  walls  rather  than  in  the  exterior  ones,  this  arrangement  being 

fromVT  ateV°  rln  tHe  Sreatest  portion  of  the  heat  coming 
fiom  the  fires  within  the  house  ;  and  by  the  additional  heat  contain- 

e  within  the  central  mass  of  masonry,  to  make  the  flues  draw  bet¬ 
ter;  and  that  the  ground  plan  should  approach  as  near  as  possible  to 
a  square,  as  being  that  form  which  is  calculated  to  afford  the  greatest 
accommodation  with  a  given  amount  of  expenditure. 

Keeping  these  principles  in  view,  and  accommodating  them  to  the 
particular  situation  in  which  the  structure  is  to  be  erected,  every 
intelligent  farmer  will  easily  make  out  such  a  form  and  arrangement 
as  may  suit  his  peculiar  circumstances.  As  a  model  for  the  con¬ 
struction  of  a  farm-house  containing  suitable  accommodation  for  a 
former  of  the  better  class,  the  annexed  plan  may  be  referred  to. 
rom  t  he  entrance  and  staircase,  A,  there  is  a  kitchen,  B  •  with 
ack-kitchen  or  scullery,  C ;  and  pantry,  D.  There  are  two  good 
parlours,  E  and  F ;  a  storeroom  and  cellar,  G,  which  may  be  con¬ 
nected  with  the  kitchen,  or  entered  from  the  outside,  as  may  be 
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thought  necessary.  The  three  small  apartments,  H,  I,  K,  may  be 
used  as  storerooms  for  some  of  the  smaller  implements.  It  will  per- 

Fig.  30. 


haps  be  convenient  that  one  of  them  should  be  a  water-closet,  and 
another  may  be  fitted  up  as  a  carpenter’s  workshop,  in  which  such 
jobbing  may  be  done  as  the  persons  employed  on  the  farm  can  do, 
and  thus  save  the  time  occupied  in  carrying  the  articles  to  the  work¬ 
man.  On  the  second  floor  there  are  three  good  bed-rooms,  one 
above  the  kitchen,  and  the  others  above  the  front  rooms,  with  a 
dressing  closet  over  the  entrance.  The  apartments  on  each  side  of 
the  kitchen  have  lean-to  roofs,  and  are  not  carried  to  the  height  of 
the  other  parts  of  the  building. 

The  ground  plan  of  a  house  consisting  of  one  story  only?  and  cal- 

1 Fig.  31. 


culated  for  the  accommodation  of  a  small  farmer,  or  cottager,  is 
represented  in  Fig.  31.  From  the  vestibule,  A,  a  door  leads  to  the 
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kitchen,  B,  from  which  is  partitioned  off  a  small  bed-ioom,  C.  The 

6  ;r00m;  J’  has  a  dark  closet’  E>  and  a  light  one  F.  The  small 
apartment,  G,  may  be  used  as  a  storeroom,  in  the  ceiling  of  which 

there  may  be  a  trap-door,  with  a  suitable  ladder  reaching  to  the  roof, 
in  which  may  be  two  sleeping  apartments. 


V— ARRANGEMENT  OF  THE  FARMERY. 

The  several  buildings  of  the  farm  have  been  separately  noticed, 

anc  we  now  come  to  consider  the  manner  in  which  they  are  to  be 

arranged  in  the  farmery.  As  a  whole,  it  may  be  considered  with 
re  erence  to  its  situation  on  the  farm;  its  extent  and  character 
relatively  to  the  size  of  the  farm,  and  to  the  kind  of  culture  pur¬ 
suer.  or  crops  raised  ;  and  its  position  relatively  to  that  of  the  farm- 
house. 

For  the  economy  of  labour,  the  buildings  of  the  farm  should  be 
situated  as  near  as  possible  to  the  centre  of  the  cultivated  grounds ; 
01  most  of  the  produce  being,  in  the  first  place,  conveyed  to  the 
arm  buildings,  and  the  manure  carried  from  them  to  the  fields,  it  is 
important  that  the  parts  of  the  farm  should  not  be  so  distant  from  the 
armery  that  time  shall  be  wasted  by  the  men  and  working  cattle 
m  travelling.  A  central  situation  reduces  the  labour  of  carting  home 
produce  and  carting  out  manure  to  a  minimum. 

But  although  a  central  situation  of  the  farm  buildings  is  as  much 
as  possible  to  be  aimed  at,  it  is  often  necessary  or  expedient  to 
sacrifice  this  convenience,  in  order  to  secure  others.  A  primary 
object,  for  instance,  is  the  obtaining  of  a  sufficient  command  of  water 
for  domestic  purposes,  and  the  use  of  the  live  stock ;  but  this  cannot 
be  obtamed  in  every  situation,  and  convenience  of  position,  therefore, 
in  the  buddings,  must  often  be  sacrificed,  in  order  to  obtain  the  ne¬ 
cessary  supplies  of  water.  Sometimes  water  can  be  procured  in  suf- 
.Cient  quantity  by  sinking  wells ;  but  it  is  always  better  that  it  be 
obtained  by  a  constant  flow  or  current,  that  the  stock  of  the  farm  may 
be  supplied  at  all  times  without  the  labour  of  pumping.  Where  a 
brook  or  rivulet  of  any  kind  does  not  exist,  water  can  be  frequently 
conveyed  to  the  buildings  by  means  of  pipes  ;  and  when  farm  build¬ 
ings  are  to  be  erected,  a  preliminary  examination  of  the  means  of 


126 


BUILDINGS  OF  THE  FARM. 


procuring  this  necessary  article  must  never  be  omitted.  Besides  the 
supply  of  water  for  domestic  purposes,  and  the  use  of  live  stock,  it  is 
often  important  to  have  it  in  sufficient  quantity  for  a  water  power. 
However  beneficial,  then,  it  be  to  place  the  farm  buildings  in  a  central 
situation,  this  object  must  be  often  sacrificed  to  gain  other  advantages. 

The  size  of  the  farmery,  and  the  kind  of  buildings  which  compose  it, 
must  necessarily  be  regulated  by  the  extent  of  the  farm,  and  the  kind 
of  culture  pursued  on  it.  On  a  large  farm  the  accommodation  must  be 
proportionally  extensive,  in  order  that  it  may  be  complete  ;  and  when 
the  farm  is  smaller,  not  only  may  the  different  buildings  required  for  the 
larger  one  be  diminished  in  size,  but  several  of  them  may  be  dispensed 
with  altogether.  It  is  to  be  observed,  however,  that  although  on  the 
smaller  class  of  farms  the  same  accommodation  is  not  required,  as  on 
those  of  the  larger  kind,  yet  the  buildings  cannot  be  reduced  in  pro¬ 
portion  to  the  diminished  size  of  the  farm.  Small  farms,  accordingly, 
always  require  a  greater  comparative  extent  of  accommodation  than 
large.  On  farms  chiefly  appropriated  to  the  rearing  of  stock,  com¬ 
paratively  few  buildings  are  required  ;  and  these  being  chiefly  sheds 
for  shelter  to  the  young  cattle,  and  low  sheds  with  yards  for  penning 
sheep  when  required.  On  a  farm  situated  near  a  large  town,  the 
buildings  must  also  be  suited  to  this  peculiarity  of  situation.  Here 
the  rearing  and  feeding  of  live  stock  may  not  be  carried  on  at  all,  and 
only  the  raising  of  vegetable  produce  for  sale  be  attended  to.  The 
buildings  required  on  such  a  farm  need  be  few  and  simple.  No  feed¬ 
ing  and  shelter  sheds  are  required,  and  there  is  no  need  for  that  ex¬ 
tension  of  the  range  of  buildings  which  is  necessary  in  the  case  of  a 
rearing  and  breeding  farm. 

The  most  convenient  disposition  of  the  out-houses  of  a  farm,  suited 
to  a  mixed  system  of  tillage  and  the  rearing  and  feeding  of  live  stock, 
is  in  the  form  of  a  long  rectangle,  or  a  square,  as  the  case  may  be, 
open  at  one  side,  generally  to  the  south,  so  as  to  admit  the  air  to  the 
cattle  in  the  yards,  and  allow  sufficient  sunshine  to  them  in  winter. 
Sufficient  space  is  to  be  appropriated  to  the  several  buildings  and 
yards  of  the  farmery  ;  for  a  few  square  yards  more,  occupied  by  the 
buildings,  are  of  little  value,  compared  with  the  inconvenience  which 
results  from  having  them  placed  two  closely  together.* 


*  Elements  of  Practical  Agriculture,  pp.  622,  623. 
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The  farm-house  sometimes  forms  part  of  the  rectangle  formed  by 

It  h 1  Th  !  11  !  bet‘ CT’ m  m°St  CaS6S’ that  !t  should  be  detached, 

should  be  placed  on  the  south  or  open  side  of  the  farmyard,  and 

some  of  the  wtndows  in  the  rear  of  the  house  should  be  so  arranged 
“  3  '  j'eW  °f  the  Proceedings  in  the  yard  may  be  obtained  from 

7,'  'S  15  °f  m°re  conse(Iuence  than  might.be  supposed,  it  being 
well  known  that  the  superintending  eye  of  the  farmer  or  some  of  his 

am.ly  has  a  great  effect  in  increasing  the  vigilance  of  servants. 

In  giving  designs  of  the  arrangement  of  the  several  parts  of  the 
ai  mery  little  more  can  be  done  than  to  present  useful  examples. 
Although  a  certain  similarity  must  exist  in  the  form  and  arrangement 
m  the  parts  of  all  such  buildings,  yet  these,  it  has  been  seen,  must  be 
mot"  ed  according  to  the  circumstances  of  the  farm  itself,  the  nature 
°  le  soii’  th®  situation  with  regard  to  markets,  and  many  other 
particulars.  No  rule  that  can  be  given  is  of  genera!  application  ;  and 
the  judgment  of  the  architect  must  be  shown  in  adapting  the  size, 
orm,  and  arrangement  of  the  buildings,  to  the  nature  of  the  farm  and 
wants  of  the  occupier.  While  every  suitable  accommodation  should 
be  afforded  to  the  tenant,  it  is  the  province  of  the  architect  to  take 
care  that  the  heavy  cost  of  such  buildings  be  not  unnecessarily  en¬ 
hanced,  either  by  erecting  such  as  are  useless,  or  by  giving  „„„eces- 
-aiy  intensions  to  those  that,  are  requisite.  It  may  be  particularly 
i  emarked,  that  the  giving  of  unnecessary  breadth  to  the  buildings 
a  s  materially  to  the  expense,  by  increasing  the  dimensions  of  the 
timbers,  and  adding  to  the  size  of  the  roofs.  At  the  same  time  care 
must  be  taken  that,  in  the  buildings  for  the  accommodation  of  live 
stock,  the  animals  shall  not  be  injudiciously  confined  for  want  of 

In  the  designs  which  follow,  uniformity  has  been  studied  wherever 
seemed  to  be  practical,  without  interfering  with  convenience  of 
arrangement ;  but  when  these  qualities  could  not  be  combined  the 
pie  erence  has  been  given  to  the  latter;  and  nothing  has  been  pro- 
posec  u  w  at  as  been  found,  from  experience,  to  be  useful  and 
prac, cable.  It  may  be  remarked,  however,  that  it  is  quite  impos- 
s.  e,  especially  ,n  the  larger  class  of  farm  buildings,  to  get  the  dif¬ 
ferent  apartments  arranged  so  conveniently  as  could  be  wished  con 
sistent  with  any  degree  of  regularity.  The  number  of  designs  might 
be  multiplied  to  any  extent,  but  it  is  conceived,  that  the  three  which 
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are  given  here  will  sufficiently  illustrate  the  plan  of  arrangement  for 
situations  and  circumstances  similar  to  those  for  which  they  are  in¬ 
tended.  They  consist  of— 

1.  A  design  of  a  farmery  for  a  farm  of  150  acres,  on  which  a  seven- 
course  rotation  is  practised,  the  grass  division  being  pastured  the  se¬ 
cond  year. 

2.  A  design  of  a  farmery  for  a  farm  of  150  acres  of  arable  land, 
suited  for  the  growth  of  turnips. 

3.  A  design  of  a  farmery  for  a  cottage  farm  of  25  acres.* 

The  ground  plan  of  the  first  of  these  designs  is  represented  in  Fig. 
32.  Here  AAA  are  cow-houses,  with  foddering  bays,  a  a ;  B  the 

Fig  32. 
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*  The  first  of  these  designs  is  selected  from  Loudon’s  Encyclopaedia  of  Archi¬ 
tecture,  and  the  other  two  are  taken  from  a  collection  published  by  the  Highland 
Society.  See  Prize  Essays  and  Transactions,  New  Series,  vol.  ii.  pp.  383-388. 
For  further  information  on  this  subject,  we  would  refer  the  reader  to  the  former 
elaborate  and  very  valuable  work,  from  which  several  of  the  preceding  plans 
have  been  selected,  with  the  remarks  accompanying  them. 
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i>a>'n,  With  a  horse-course  for  the  thrashing  machine  C  ,  A  , 
barn,  D;  E  stable  for  f  u  °  e’  U  and  straw 

ih  •  ten  borses,  with  foddering  bav  p  tn  i  •  u 

there  is  access  from  the  stackvard  F  .  r  h  ,  *  ’  *  whlch 

or  grass  ;  H  stable  for  tw  ,  fs  s  ’  th  ?  tU™>’ 

that  the  animals  are  fed  Lm  the’  f  7  ^  Brr“Sed 

K  cart  Shed  •„  0nt’  by  means  of  the  passage  i ; 

s  a“l  l  ’  ^  °Ver’  Which  “  'eached  ^  ~  of  th 

tan  case  L,  carpenter’s-shop  and  implement  house  M  •  SDare  r 

with  a  place  for  poultry  over  it  N-noc  ,  P  6  100m’ 

sheds,  o  o ,  and'^eries  , ^  *  °  °  ^  ^  ^  ^  °P» 

slated  tbS  WaUS  ^  t0  ^  °f  St°ne’  a"d  ^  roof  is  to  be 

and  lintels  of  dresT^  ^  ^FP^  facings,  sills, 
on  hooks  leaded  into  the  ’stone  !  d  7  ^  **  hit'Ses> 
jambs.  The  feeding  houses  and’stabl  -7  S’Ut  |nt°  rebates  in  ‘he 
one  upright  tube,  about  a  foot  square,  withT  Ve0",at°rS  in  the  rooft 

the  rain,  being  placed  in  the  •  1  ’  C°' e!  fo  Protect  it  from 

g  placed  m  the  ridge  over  every  fourth  stand  r„  • 

tuations  where  nronpr  cfovA  *  ,  J  cn  stand,  in  si- 

wood  or  brick  musf  be  subs7tu7ed  ?  ^  ^ 

The  accommodation  afforded  by  the  second  de.'  • 

*  second  design  is  seen  in  Fig.  33, 

Fig.  33. 
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winch  represents  the  ground  nlan  nf  *1  r 

a  Plan  of  the  farmery.  It  con(ains  a 
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potato  house,  A;  house  for  storing  a  supply  of  turnips  or  grass,  B  ; 
two  cow-houses,  CC;  calf-house,  D;  house  for  mare  and  foal,  E; 
straw  barn,  F;  dressing  barn,  G;  and  machinery,  H;  gangway,  or 
inclined  plane  to  the  corn-loft,  I ;  horse-course  for  the  thrashing  ma¬ 
chine^;  cart-shed,  L  ;  hay-house,  M;  stables,  N  N  ;  spare  house, 
O  ;  poultry-house,  P ;  piggery,  Q ;  and  shelter-sheds,  R  R  R,  with 
yards,  r  r  r. 

This  plan  will  afford  all  the  accommodation  that  could  be  wished 
for  on  a  farm  of  the  size  for  which  it  is  intended.  The  form  of  a 
horse- course  for  the  thrashing  machine  is  given  here  as  well  as  in  the 
preceding  design  ;  for,  unless  sufficient  water  can  be  easily  procured 
for  turning  a  wheel,  farms  of  this  kind  will  not  affoid  the  expense  of 
a  steam  power,  and  horses  must  therefore  be  employed. 


Fig.  34. 


The  ground  plan  of  the  design  of  a  farmery  for  a  cottage  farm  of 
25  acres  is  shown  in  Fig.  34.  In  it  are  seen  a  court  for  calves,  A, 
poultry-house,  B,  open  to  the  cow-house  to  partake  of  its  heat ;  calf- 
house,  C  ;  cow-house,  D  ;  calf-crib,  E  ;  cart-shed,  F  ;  stable  G  ; 
barn,  H,  part  of  which,  I,  is  to  be  lofted  over;  potato  house  K; 
piggery,  L  L  ;  and  dung  pit,  M. 

Thp  propriety  of  ascertaining  the  practicability  of  communicating 
motion  to  the  thrashing  machine,  by  water,  before  finally  determining 
on  the  proper  situation  of  the  farmery,  has  been  already  mentioned 
but,  from  some  peculiarity  of  circumstances,  a  stream  answering  for  the 
purpose  may  be  found  in  a  situation  altogether  ineligible,  in  every 
other  point  of  view,  for  the  erection  of  the  buildings  of  the  farm.  In 


drainage  of  the  farmery.  iSi 

this  case,  it  might  be  advisable  to  detach  the  barn  from  the  other 
buildings  for  the  purpose  of  effecting  the  thrashing  of  the  grain  bv  a 
wa  er  p  r ;  b  it  is  to  be  remembered,  that  this  arrangement  is 
I.iti  the  very  great  inconvenience  of  having  the  straw 
o  remove  to  buildings  placed  at  a  distance;  and  it  is,  there¬ 
fore,  only  in  peculiar  cases,  that  it  can  be  advisable  to  carry  it 
into  practice.  ?  u 

A  situation  for  the  stackyard  should  be  chosen  adjoining  the  barn 
and  on  the  most  elevated  and  exposed  side  of  the  farmer"  Its  ^e 
.^regulated  by  that  of  the  arable  part  of  the  farm,  and  also  by  the 

CO,  Id  I  ar"  ’  ,aS  the  Stacks  are  110t  t0  be  made  larsar  than  what 
cor  aend0mam  “  7  ^  ^  COT-ba*  °r  e"d  hashed 

i  s?  ;in  requirer ia^  ^ 

ri;  ;t8  of  th;  wry>  ought  to  be  »<>  - 

a  may  be  convenient  to  that  of  a  square.  The  stacks  are  to  be 
placed  in  parallel  rows,  with  a  sufficient  space  betwen  them  fora 
can  to  pass  along,  either  to  unload  when  building  the  stack,  or  load 
wffien  taking  the  corn  to  the  barn.  Round  the  stacks,  on  the  margin 
o.  e  yai  d,  there  should  also  be  a  space  sufficiently  wide  for  a  loaded 
ar  o  pass;  and,  at  the  corners,  this  space  should  be  increased  by 
the  omission  of  a  stack,  in  order  to  admit  of  carts  being  easily  turned 
ioun  .  e  stacks  are  to  be  placed  on  stands,  so  as  to  keep  them 
dry  and  free  from  the  ravages  of  rats  and  mice. 

The  system  of  drainage  in  a  farmery  is  a  matter  of  very  great  im¬ 
portance,  and  it  ought  to  he  determined  on  before  any  part  of  the 
buildings  ,s  commenced.  There  are  three  distinct  systems  of  drainage 
which  must  necessarily  exist  in  every  well-arranged  farmery  ;  the 
first  is  the  underground  drainage  of  the  natural  soil,  so  as  to  render 
It  perfectly  dry  beneath,  and  fitted  for  serving  as  the  immediate  basis 
of  the  floors  of  the  different  buildings  to  be  erected ;  the  second  is  the 
surface  orainage,  for  the  removal  of  the  rain  water  from  the  roofs 
and  passages ;  and  the  third,  the  liquid  manure  drainage,  for  con¬ 
veying  the  urine  from  the  stables,  and  other  buildings  and  yards 
in^which  the  different  species  of  live  stock  are  kept,  to  the  ma. 

It  seldom  happens  that  the  site  for  a  farmery  is  so  dry  as  not  to 

K  2 
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require  some  underground  drains  around  and  through  it,  for  carrying 
off  the  water  that  either  sinks  into  the  soil  from  the  surface  and  is 
retained  there,  or  is  found  latent  in  the  subsoil,  or  from  some  other 
cause.  In  making  these  drains,  particular  care  is  to  be  taken  that 
they  be  arranged  so  as  to  dry  thoroughly  the  ground  under  the  floors 
of  all  the  houses;  and  at  the  same  time,  neither  in  the  houses  nor  in 
the  yards  interfere  with  the  drains  to  the  manure  tank,  so  as  to  carry 
off  any  portion  of  the  liquid  manure.  For  this  purpose,  and  also 
because  their  object  is  chiefly  to  carry  away  underground  water,  they 
should  be  deep,  and  they  need  not  come  within  a  foot  or  more  of  the 
surface  of  the  ground.  In  general,  one  drain  should  surround  the 
farmery,  so  as  to  intercept  all  exterior  sources  of  water  ;  and  others 
should  cross  under  the  principal  lines  of  buildings,  and  roads  or  pas¬ 
sages.  The  feeding  yards  will  be  rendered  sufficiently  dry  by  these 
drains  for  containing  manure.  As  the  drains  under  the  passages,  and 
in  some  other  situations,  will  have  to  receive  the  surface  water  through 
traps,  they  ought  to  be  barrel  drains,  but  all  the  others  may  be  formed 
of  stones  in  the  usual  manner. 

The  water  from  the  roofs  of  the  buildings  should  be  all  collected  by 
gutters  at  the  eaves  ;  and,  if  not  wanted  for  a  well  or  tank,  it  should 
be  conducted  directly  to  the  underground  drains  through  air  traps. 
These  traps  are  of  such  a  construction  as  to  retain  the  sand  and 
grosser  particles  which  might  choke  up  the  drain ;  and  they  are 
placed  so  as  to  be  easily  removed,  to  admit  of  the  drains  being 
readily  cleaned  out.  The  liquid  matter  conveyed  through  all  these 
underground  drains  is  to  be  conducted  to  a  point  where  it  may  be 
rendered  available,  for  the  purpose  of  the  surface  irrigation  of  grass 
land. 

A  liquid  manure  tank  is  essential  for  retaining  those  parts  of  the 
manure  which  would  otherwise  flow  out  of  the  yards  and  be  lost  ; 
and  with  this  the  drains  from  the  stables,  cattle  sheds,  and  yards,  are 
to  communicate.  These  drains  need  be  neither  large  nor  deep  ;  and 
they  may,  in  general,  be  formed  of  brick,  with  a  trap  near  the  opening 
of  each,  to  prevent  the  possibility  of  a  current  of  air  passing  through 
them,  and  the  disagreeable  smell  thereby  occasioned.  The  manure 
tank  may  be  of  a  very  simple  construction,  the  walls  being  built  of 
stone  or  brick,  and  so  formed  as  to  prevent  the  escape  of  any  of  the 
liquid,  in  case  of  the  surrounding  earth  being  of  a  porous  nature. 
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It  should  be  covered  over  the  top,  and  in  the  covering  there  is  to  be 

a  hole  throng  which  the  end  of  a  pump  can  be  inserted.  The  tank 

n  ay  consrst  of  two  separate  apartments,  in  order  that  the  urine  and 

other  matters  may  be  kept  for  some  time  after  being  collected  as  they 
are  found  to  be  thereby  much  improved.  ’  7 
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I. - PRINCIPLES  TO  BE  OBSERVED  IN  ENCLOSING  LAND. 

The  object  of  enclosing  land  is  obviously  protection  ;  and  nothing 
contributes  more  to  the  comfort,  the  convenience,  and  the  successful 
prosecution  of  the  business  of  husbandry,  than  the  proper  subdivision  of 
farms  into  suitable  enclosures.  When  a  country  is  entirely  in  til¬ 
lage,  it  is  of  less  importance  that  farms  be  divided  into  enclosures, 
separated  by  artificial  barriers  ;  but,  wherever  live  stock  are  kept, 
this  is  essential  to  the  proper  keeping  of  the  animals,  and  to  the  pro¬ 
fitable  occupation  of  the  grounds  ;  and,  besides  the  purpose  of  retain¬ 
ing  and  separating  animals  of  different  kinds  from  one  another,  and 
of  defending  the  cultivated  crops  from  injury,  fences  serve  the  purpose 
of  sheltering  the  fields,  and,  when  accompanied  by  ditches,  of  drain¬ 
ing  the  land. 

The  enclosing  of  land  being  a  fundamental  and  important  branch 
of  agricultural  improvement,  the  general  principles  on  which  it  is 
founded,  and  the  best  method  by  which  it  may  be  effected,  are  es¬ 
sential  objects  of  inquiry  to  the  farmer. 

It  is  seldom  that  possession  of  a  farm  is  obtained  which  is  not  pre¬ 
viously  divided  into  enclosures  of  some  kind.  These,  however,  are 
often  of  such  a  description,  both  with  regard  to  size  and  shape,  and 
the  nature  of  the  fences  by  which  they  are  separated,  that  it  may  be 
esirable  to  level  the  old  fences  in  whole  or  in  part,  and  adopt  an 
arrangement  more  in  accordance  with  the  nature  of  the  farm.  When 
the  fences  are  crooked,  and  occupy  a  large  space,  either  by  the 
spreading  ofbramble,  or  by  large  earthen  banks,  the  better  plan  is,  to 
remove  them  at  once,  even  were  they  situated  in  the  proper  place, 
and  form  new  fences  in  their  stead.  How  far  the  occupier  is  justified 
in  removing  the  old  fences  of  the  farm,  and  supplying  their  place  with 
others,  must  depend  on  the  particular  circumstances  of  the  case,  and 
cannot  be  ascertained  without  reference  to  them. 

The  object  which  first  claims  the  attention  in  commencing  the 
enclosing  of  lands  is  the  nature  of  the  soil.  Every  species  of  soil  is 
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X"  7  I1"?  enC'0Setl-  The  "atUre  °f  the  -1  Prescribes  the 

nnnl  °f  husbancl'T  ‘°  be  adopted,  and  that  system  regulates  the 

number  and  s,se  of  the  enclosure.  On  the  richer  class  of  soils  pas- 

tuiage  is  sometimes  not  nractisprl  i la n  l  n  i  *  •  ^ 

tion  and  the™  •,  l  7  Plactlsed>  ‘he  land  being  m  constant  cultiva- 

’  1  aS  been  said’  enclosures  are  not  so  essential  *  but 

they  are  absolutely  necessary  on  all  the  inferior  class  of  soils  of  every 

esu  iptmn.  Shelter  by  enclosing  is  also  necessary  for  the  welfare  of 
Stock  on  mountain  pasture.  That  obtained  from  large  masses, 
or  even  elts  of  planting  in  upland  districts,  improves  the  climate  in  a 
sensible  degree  5  prolongs  the  duration  of  food  by  encouraging  the 

growth  f  both  eal,y  and  the  ;  and  ^  (he 

weath  °C  wT  n,ali.y  dlseases  lncldental  to  exposure  in  wet  and  cold 
,  61  ‘  .  le"  ‘  ere  are  great  variations  in  the  nature  of  the  soils 

Thev  7  °S?  ’  ?  T  ^  Pr°PCT  ‘°  Sepa,'ate  the  1;ght  froui  the  heavy. 

rot  f  fe  h°  °n  y  ettel  calculated  for  different  crops  and  different 
ations  but  are  naturally  adapted  to  be  cultivated  at  different  sea. 

sons.  .  is  unfortunate,  therefore,  to  have  soils  of  a  heterogeneous 

nature  in  the  same  field.  When  a  small  part  only  of  a  field  differs 

gieatly  from  the  remainder,  the  constituent  parts  ofitmavbe  so 

alteied  by  admixture  with  the  other  part,  as  to  nearly  assimilate  them 
in  quality. 

Having  ascertained  the  nature  of  the  ground  to  be  enclosed  the 
nex  points  demanding  attention,  are  the  position,  shape,  number,  and 
size  of  the  enclosures  to  be  made.  These  properties  of  enclosure 
depend  on  the  nature  of  the  soil,  the  aspect  of  the  ground  in  regard 
O  inequalities,  and  the  rotation  of  crops  suited  to  the  soil. 

The  position  of  an  enclosure  mostly  depends  on  the  aspect  of  the 
ground,  and  it  is  ascertained  by  the  direction  of  the  ridges  which  it 
contains.  The  ridges  should  always,  if  possible,  run  north  and  south, 
to  permit  both  sides  of  them  to  derive  equal  benefit  from  the  solar 
rays.  On  flat  ground  this  direction  may  be  easily  secured  ;  but  the 
inclination  of  uneven  ground  may  be  in  an  opposite  direction  ;  and 
as  surface  water  may  engender  more  evils  to  land  than  the  solar  says 
can  confer  benefit  on  both  sides  of  the  ridges  at  the  same  time,  the 
ridges  should  follow  nearly  the  inclination  of  the  ground,  to  secure  a 
rapid  exit  to  the  water.  When  there  is  any  considerable  declivity 
the  length  of  the  ridges,  and  consequently  that  of  the  fields,  should 
ie  comparatively  short,  as  currents  of  water  would  be  so  much  in- 
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creased  by  the  length  of  their  course,  as  to  carry  a  great  portion  of  the 
finer  particles  of  the  soil  off  the  land  ;  and,  in  ploughing,  the  horses 
would  be  too  much  fatigued  by  a  long  furrow  up  the  hill.  These 
objections  to  long  ridges  are,  however,  in  some  degree,  obviated  by 
giving  them,  in  such  situations,  a  certain  degree  of  obliquity  in  as¬ 
cending  the  hill. 

The  shape  of  enclosures  is  chiefly  regulated  by  the  nature  of  the 
soil.  It  is  demonstrable  that  the  shape  which  contributes  most  to 
economy  in  the  labour  of  a  moderate-sized  field,  is  the  square;  and 
in  the  case  of  small  farms,  where  the  fields  are  necessarily  small,  the 
oblong  rectangle  is  to  be  preferred.  Frequent  turnings  of  the  plough 
occupy  much  time  ;  but,  on  the  other  hand,  an  inordinate  length 
of  ridge,  to  obtain  few  turnings,  fatigues  the  horses  beyond  their 
strength.  The  strength  of  the  animals  of  draught  is,  in  this  case,  the 
measure  of  the  greatest  length  of  ridge,  to  secure  the  greatest 
economy  of  labour  in  ploughing  the  field.  The  corners  of  fields 
should  be  right-angled  ;  because  the  plough  can  turn  over  more  of 
the  ground  in  four  square  corners  of  a  field,  than  in  two  acute  and 
two  obtuse  angled  corners. 

It  is  an  essential  requisite  in  the  dividing  of  farm  lands  to  have  the 
fences  of  the  fields  placed  parallel  to  each  other.  The  advantage  of 
this  arrangement  is  unquestionable,  as  an  opportunity  is  thereby  af¬ 
forded  of  carrying  on  the  operation  of  cross  ploughing,  when  neces¬ 
sary,  as  well  as  that  of  ordinary  ploughing,  with  the  greatest  facility  ; 
and  wherever  this  parallelism  is  neglected,  wedge-shaped  ridges,  or, 
as  they  are  technically  termed,  points,  must  be  thrust  in  somewhere 
to  equallize  the  field  ;  and  the  ploughing  of  these  ridglets  consumes 
much  more  time,  than  ploughing  an  equal  space  would,  under  other 
circumstances.  The  suitable  place  for  these  truncated  ridges  is  at 
the  boundaries  of  the  farm.  To  preserve  neatness  and  uniformity  in 
ploughing  fields,  all  fences  should  run  in  right  lines.  A  fence  run¬ 
ning  in  a  straight  line  along  the  summit  of  an  elevated  piece  of  ground 
affords  excellent  shelter  on  both  sides.  Indeed,  a  fence  occupying 
elevated  ground  secures  more  shelter  to  fields  than  in  any  other  si¬ 
tuation  ;  and,  on  that  account,  if  other  circumstances  will  permit  it, 
the  elevated  summits  of  rising  ground  may  be  advantageously  chosen 
as  the  sites  of  fences.  But  it  sometimes  happens,  that  the  lower 
ends  of  fields  cannot  be  enclosed  in  a  straight  line,  a  rivulet  or  hollow 
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between  two  rising  grounds  frequently  terminating  their  lower  ends. 

n  that  case,  the  fence  ought  to  follow  the  course  of  the  water  or 
hollow  ground,  in  order  to  provide  the  means  of  ready  egress  for  the 
surface  water  coming  from  both  sides.  A  serpentine  fence  in  a  hol¬ 
low,  contrary  to  one  on  a  rising  ground,  affords  more  shelter  than  a 
straight  one,  in  the  direction  of  the  wind,  which  almost  always  takes 
the  direction  of  the  valley.  A  public  road  or  canal  passing  through  a 

farm,  or  stripes  of  plantation  growing  in  it,  affect  the  laying  out  of 

enclosures.  Whether  any  of  them  exists  before  or  after  the  land  is 
enclosed,  the  irregular  sides  of  the  enclosures,  which  alone  should 
contain  points  or  truncated  ridges,  should  be  placed  next  the  obstacle. 
It  may  be  proper  here  ^mention,  that  a  public  road  is  a  great  acqui¬ 
sition  near  enclosures,  as  it  may  save  the  making  of  more  than  one 
private  one.  Easy  access  to  and  from  the  fields  to  roads,  is  an  im¬ 
portant  means  of  preserving  the  health  and  strength  of  horses,  and  of 
saving  the  tear  and  wear  of  carriages  and  harness. 

The  number  and  size  of  the  enclosures  must  obviously  be  regu¬ 
lated  by  the  size  of  the  farm,  and  by  the  rotation  of  cropping  prac¬ 
tised  on  it.  It  is  a  general  rule  to  divide  the  farm  according  to  the 
rotation  ;  that  is,  a  farm  on  which  the  six-course  rotation  is  adopted, 
should  have  six  enclosures.  It  is  proper  to  have  a  whole  field  in  the 
same  description  of  crop,  and  to  have  the  produce  of  the  farm  every 
year  as  equal  as  the  soil  and  season  will  admit  of;  and  this  can  be 

obtained  only  by  having  the  enclosures  of  an  equal  size,  and  adapting 
the  number  of  them  to  the  rotation.  & 

When  the  four  or  five  years’  course  rotation  is  adopted,  the  farm 
is  then  conveniently  laid  off  into  four  or  five  divisions;  but  in  the 
case  of  large  farms,  the  fields  would  be  of  an  inordinate  size,  and 
eight  or  ten  divisions,  or  fields,  will  suit  the  rotation  equally  well, 
two  of  the  fields  being  in  the  same  sort  of  crop.  Placing  the  same' 
kind  of  crop,  particularly  green  crop  and  grass,  in  moderately-sized 
fields,  in  different  parts  of  the  farm,  almost  insures  a  good  crop  in  one 
of  the  situations  ;  and  the  labour  bestowed  on  any  kind  of  crop,  beino- 
for  the  time  confined  to  one  moderately-sized  field,  probable  secures 
a  favourable  seed-time  and  harvest  to  that  field ;  at  least,  the  risk 
arising  from  a  change  of  weather,  which  affects  labour  as  well  as  crop, 
is,  in  a  great  degree,  avoided.  A  very  obvious  advantage  attending 
this  arrangement  is,  that  it  tends  to  equallize  labour.  On  large  farms. 
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where  all  land  under  clover  or  turnips,  for  example,  is  near  the  ex¬ 
tremity  of  the  grounds,  or  at  a  considerable  distance  from  the  build¬ 
ings  of  the  farm,  it  is  clear  that  the  labour  of  supplying  the  cattle 
with  these  bulky  crops,  as  well  as  the  carriage  of  manure  to  the  fields, 
is  much  greater  than  if  the  fields  were  so  arranged  that  the  half  of 
each  of  these  crops  should  be  situated  more  convenient  to  the  home¬ 
stead  ;  and  by  means  of  there  being  two  fields  for  each  crop  in  the 
rotation,  it  is  easy  to  connect  one  field  thus  conveniently  situated 
with  another  at  a  greater  distance. 

But  the  advantages  of  this  arrangement  are  not  confined  to  the 
equalisation  of  labour  ;  it  may  also,  in  a  great  measure,  render  the 
annual  produce  of  the  farm  equal  and  uniform,  notwithstanding  a 
considerable  diversity  of  quality  in  the  soil.  A  field  of  an  inferior 
soil  may  be  connected  in  the  rotation  with  one  that  is  naturally  rich; 
and  in  the  consumption  of  the  green  crop,  as  well  as  in  the  applica¬ 
tion  of  the  manure,  the  poor  land  may  gradually  be  brought  nearer  in 
the  quantity  and  quality  of  its  produce  to  the  rich,  without  injury 
to  the  latter.  Thus,  a  field  under  turnips  may  be  so  fertile  that  it 
would  greatly  injure  the  succeeding  corn  crop  to  consume  the  turnips 
on  the  ground ;  while  another  may  be  naturally  so  poor  or  deficient 
in  tenacity,  as  to  make  it  inexpedient  to  consume  any  considerable 
portion  of  the  crop  elsewhere.  Two  or  three  small  enclosures  near 
the  homestead,  of  from  half  an  acre  to  three  acres  each,  are  indispen¬ 
sably  requisite  on  every  farm  on  which  live  stock  is  reared.  They 
may  be  used  for  tups  when  out  of  season,  calves  or  lambs  when  wean¬ 
ing  from  the  milk,  ewes  when  lambing,  for  a  mare  and  foal  for  a  few 
weeks,  till  the  mare  has  recovered  her  strength,  or  as  convenient 
places  for  sick  and  convalescent  animals,  where  they  can  remain  un¬ 
disturbed.  Should  a  smaller  portion  of  grass  or  green  crop  be  at 
any  time  required,  a  temporary  fence  can  be  erected  in  preference 
to  dividing  the  land  into  permanent  small  enclosures. 

Mountain  pastures,  which  are  exclusively  devoted  to  the  use  of 
live  stock,  should  be  enclosed  in  large  divisions.  Cattle  and  sheep 
are  generally  reared  in  mountainous  districts  in  great  numbers.  The 
live  stock  of  the  mountains  possess  more  active  habits  than  those  of 
the  plains  ;  and  as  the  herbage  of  the  mountains  is  always  rather 
scanty,  they  require  a  larger  space  to  roam  over  to  collect  their  pro¬ 
per  quantity  of  food. 
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Access  to  good  water  should  never  be  overlooked,  though  it  too 
o  en  is,  when  land  is  enclosing  for  live  stock.  Should  a  rivulet  not 
be  within  reach,  spring  water  should  be  obtained  for  cattle,  either  by 
sinking  wells  or  laying  conduits  or  pipes.  The  best  pasturage  as  food 

"eVer.Tpr0Ve  the  condition  of  cattle  to  the  extent  ofwhich  it  is 
capable,  without  the  digestive  aid  of  plenty  of  good  water.  Without 

an  abundant  supply  of  water,  fields  of  the  best  grass  will  lose  much 
of  the, r  value  for  grazing  cattle,  though  they  may  answer  for  sheep. 

he  enclosures  of  the  farm  should  be  separated  by  fences  suited  to 
„ ,  S1  ua,lon>  and  combining  economy  with  permanence  and  utility. 

ose  y  connected  with  a  convenient  arrangement  of  the  fences  of  the 
arm  is  t  e  proper  situation  and  construction  of  field  gates,  which 
give  an  air  of  order  and  neatness  to  the  farm.  This  branch  of  farm 
management  is  I, tile  attended  to  by  the  small  farmer,  and  the  en¬ 
hances  to  the  fields  commonly  consist  merely  of  an  opening  made  in 
e  fence,  and  defended  only  by  a  number  of  large  thorn  bushes  or 

perhaps  by  a  plough  or  cart,  or  any  other  implement  that  may  be 
convenient.  *  e 

The  situation  of  the  gate  should  be  in  the  middle  of  that  side  of 
the  field  which  is  nearest  the  road  leading  to  the  farmery  ;  because, 
m  carting  home  produce  and  carting  out  manure,  the  labour  is  less 
on  a  well-formed  road  than  on  the  soft  ground  of  the  field,  and  cart- 
ing  also  more  or  less  injures  the  ground.  When  the  entrance  to  the 
eld  ,s  situated  near  a  corner  of  it,  the  headland  is  cut  up  and  injured 
by  the  frequent  repetition  of  the  carts  in  the  same  track;  and  this 
w,  be  avoided  as  far  as  possible,  by  having  the  gates  placed  near 
'the  centre  of  the  fence  forming  the  near  boundary  of  the  field. 

When  a  public  road  passes  through  the  farm,  entrances  to  the  fields 
may  be  made  from  it;  but  in  the  case  of  large  farms  not  thus  advan¬ 
tageously  situated,  and  especially  in  the  case  of  clay  farms,  such  roads 
must  be  formed  as  will  secure  convenient  access  to  every  field.  On 
wet  and  clayey  soils  these  roads  must  be  formed  of  durable  materials 
otherwise  access  to  the  fields  is  impracticable  during  the  winter 
months ;  but  on  dry  soils,  provided  attention  is  paid  to  fill  up  the  cart 
ruts,  as  they  are  formed,  with  small  stones,  gravel,  or  even  earth  the 
surface  of  the  road  will  seldom  require  to  be  formed  of  any  other 
material  than  the  soil  itself.  It  is  essentially  necessary  that  a  piece 
of  a  road  should  be  formed  at  the  entrance  to  the  fields,  that  being 
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the  spot  which  is  most  frequently  subjected  to  injury.  Without  this 
precaution  it  often  becomes  a  mire,  where  corn  is  thrown  down  and 
spoiled  in  the  harvest  ;  or  if  it  is  attempted  to  avoid  the  mire,  the 
gate  posts  and  adjoining  fence  are  often  damaged. 

The  drainage  of  farm  lands  should  be  attended  to  in  laying  olf  the 
fences,  so  as,  if  possible,  to  make  the  ditches  of  the  latter  serve  as 
open  drains,  as  in  this  way  the  expense  of  draining  may  be  greatly 
lessened.  The  practicability  of  conveying  streams  of  water  for  irri¬ 
gation,  or  for  machinery,  should  also  be  attended  to,  as  the  situation 
of  the  fence  may,  in  some  measure,  depend  on  this  circumstance. 


II. -CONSTRUCTION  OF  FENCES. 

The  fences  of  the  farm  may  consist  of  hedges,  usually  termed  live- 
fences,  or  of  earthen  banks;  or,  as  is  more  frequently  the  case,  of  a 
combination  of  the  hedge  and  earthen  bank.  In  elevated  situations 
where  stones  are  procured  in  abundance,  and  where  the  live-fence  is 
reared  with  difficulty,  stone  walls  may  be  erected  to  supply  the  pur¬ 
poses  of  a  fence.  In  addition  to  these,  fences  are  sometimes  formed 
of  wooden  or  iron  railing  ;  but  these  are  either  for  immediate  or  tem¬ 
porary  uses,  or  for  fencing  in  parks  and  scenery  when  an  air  of  light¬ 
ness  and  freedom  is  a  desirable  object.  Iron  railing  forms  a  durable 
and  elegant  fence,  occupying  but  a  small  space  of  ground,  but  it  is  so 
expensive  as  to  prevent  its  being  used  for  the  purpose  of  the  farm. 
That  formed  of  wood  serves  the  purpose  equally  well,  but  it  is  want¬ 
ing  in  durability  and  apearance,  when  compared  with  railing  of  iron. 

Various  plants  have  been  used  for  the  purpose  of  forming  the  live- 
fence,  both  separately  and  combined  ;  but  in  general  the  common 
hawthorn,  Cratcegus  oxyacantha ,  is  the  most  esteemed.  Like  all 
plants  raised  from  seed  it  produces  numerous  varieties,  some  of  which 
are  much  more  abundantly  furnished  with  prickles,  and  some  grow 
faster  than  others ;  and  hence  it  might  be  desirable  to  save  the  seeds 
of  fast-growing  prickly  plants.  In  common  with  all  the  ligneous 
plants  of  the  natural  order  to  which  it  belongs,  the  hawthorn  grows 
readily  from  cuttings  of  the  roots. 

The  plants  may  be  raised  from  seed,  and  this  is  the  way  in  which 
those  intended  for  hedges  are  produced;  but  the  process  is  so  slow, 
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from  the  great  length  of  time  which  the  haw  is  in  the  ground  before 

germination  takes  place,  that  it  is  seldom  employed  by  the  farmer,  and 

t  ley  are  therefore  procured  from  the  public  nurseries.  They  are 

taren  from  the  nurseries  when  they  are  two  or  three  years  old,  and  at 

ns  age  they  may  with  propriety  be  placed  in  the  situation  in  which 

ley  are  ultimately  to  remain  ;  but  it  is  better  to  use  plants  of  more 

advanced  growth.  As  thorns  are,  in  general,  planted  too  thick  in  the 

e  s  of  the  nursery,  in  order  to  save  room,  and  force  the  plants  into 

a  premature  growth,  it  is  advisable  that  they  should  be  removed  from 

Uat  situation  when  they  have  been  two  years  in  the  seed-bed,  and 

transplanted  out  in  lines  of  ample  space,  in  a  spare  piece  of  ground 

wiere  tie  soil  is  deep  and  free.  By  this  process  the  stems  will 

acquire  a  cleaner  bark  and  greater  strength,  and  the  roots  will  be 

covered  with  an  additional  number  of  rootlets  or  fibres;  the  constant 

effect  of  transplanting  being  to  cause  the  production  of  numerous 

Short  fibrous  roots.  The  freedom  and  celerity  with  which  the  plants 

giowaftei  this  preparatory  process  will  amply  repay  the  addi- 

t.onal  trouble  and  expense  ;  audit  should  be  neglected  in 'no  instance 

Where  ,t  is  desirable  that  a  good  and  efficient  fence  should  be  raised 
in  the  shortest  time. 

Whether  the  plants  are  placed  in  any  intermediate  situation  or  not 

a  ter  removing  them  from  the  nursery,  and  before  planting  them  in  the 

ence,  their  roots  must  not  be  unnecessarily  exposed  to  the  atmosphere 

otherwise  the  vegetative  principle  will  be  greatly  injured,  or  altogether 

destroyed.  As  soon,  therefore,  as  they  come  from  the  nursery'  they 

should  be  taken  out  of  the  parcels  in  which  they  are  there  packed,  and 

put  into  the  ground  in  rows,  the  earth  being  firmly  placed  about  their 
roots. 

It  has  beeir  said  that  there  is  no  impropriety  in  using  plants  only 
two  years  old,  further  than  the  greater  length  of  time  which  mus" 
necessauly  elapse  before  they  form  a  useful  and  efficient  fence. 

ants  of  this  description,  when  planted  at  a  proper  season  of  the 
yeai,  upon  and  well  prepared,  and  afterwards  carefully  kept  clean 

seldom  fad  to  make  a  £?ood  fpnp<=.  c  u  ,  ’ 

.  g  d  tcnce-  Such  young  plants  are,  however 

"  ,°  0bserved>  lo"g  ln  a  state  of  infancy,  and  require  much  care 
and  the  most  complete  protection,  to  bring  them  to  perfection,  J 

a,e  liable  ,°  be  much  injured  or  totally  destroyed  by  many  accidents 
would  produce  little  effect  on  stronger  plants.  Much  time  might 
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be  saved  in  the  rearing  of  hedges,  and  the  fences  be  much  more  per¬ 
fect  and  useful,  if  older  plants  were  employed.  Three  years  old  is 
certainly  the  youngest  that  should  be  planted,  and  if  the  thorns  are 
even  much  older  so  much  the  better.  The  prevailing  idea,  that  plants 
of  that  or  a  more  advanced  age  will  not  thrive  if  transplanted,  is  en¬ 
tirely  unfounded. 

The  preparation  of  the  soil  for  hedges  is  one  of  those  points  inti¬ 
mately  connected  with,  and  essential  to,  their  success.  It  were 
unreasonable  to  suppose  that  hedges  will  grow  luxuriantly,  and  soon 
become  fences,  if  the  ground  on  which  they  are  to  grow  be  not  pre¬ 
viously  prepared  for  their  reception.  Except  in  a  very  few  instances, 
however  poor  the  soil  may  be,  or  however  strong  the  cohesion  of  its 
parts,  no  attempt  is  made  either  to  break  that  cohesion  by  tillage,  or 
to  improve  the  quality  of  the  soil  by  enriching  or  alterative  manures. 
The  young  plants  are,  for  the  most  part,  laid  upon  the  old  surface, 
and  their  roots  covered  by  the  earth  used  in  forming  the  bank. 

When  the  hedge  is  to  be  planted  on  land  that  has  been  under  the 
usual  course  of  cropping  of  the  farm,  no  further  preparation  is  neces¬ 
sary,  as  to  fallowing  and  cleaning  it.  But  when  this  is  not  the  case, 
the  ground  upon  which  the  thorns  are  to  be  planted  should  undergo 
a  complete  preparation,  by  deep  ploughing  or  trenching  with  the 
spade,  and  by  the  application  of  a  liberal  allowance  of  manure. 

Having  fixed  upon  the  line  of  the  fence,  it  may  be  laid  offby  means 
of  poles,  like  the  ridges  of  a  field,  and  marked  upon  the  ground. 
Should  the  surface  of  the  ground  present  no  inequalities,  it  can  be 
laid  off  with  great  accuracy  in  a  very  simple  manner  ;  but  should  an 
elevation  or  a  hollow,  however  small  it  may  be,  intervene,  great  care 
is  necessary  to  preserve  the  straightness  of  the  line,  otherwise  the 
fence  may  be  made  to  advance  upon  the  true  line  in  the  hollow,  and 
recede  from  it  on  the  elevation.  If  the  line  of  the  hedge  runs  across 
ridges,  at  whatever  angle  to  them,  the  furrows  are  to  be  made  up  to 
the  height  of  the  crowns  of  the  ridges,  and  the  unequal  shrinking  of 
the  earth  will  cause  the  line  of  the  fence  to  be  either  raised  or  de¬ 
pressed  at  the  furrows,  and  perhaps  to  vary  a  little  to  either  side, 
unless  the  utmost  care  and  attention  be  paid  in  performing  the  opera¬ 
tion.  The  instruments  used  are  a  common  reel  and  line,  and  a  rule 
of  wood  of  about  six  feet  in  length  on  which  feet  and  inches  are 
marked,  with  apiece  of  wood  fixed  at  right  angles  to  one  end  of  it, 
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Z  88  t0,me.aSUre  °5with  faciIi,y  the  breadth  of  the  ditch  in  a  direction 
perpendicular  to  the  line  laid  down.  Three  poles,  such  as  are  used 

or  mat  mg  o  11  ges,  will  be  required  for  laying  off  the  line  of  the 
ence.  1  he  instruments  used  in  the  execution  of  the  work  consist  of 
a  common  spade  and  shovel,  a  mattock,  and  a  foot-pick. 

T I  He  poles  being  placed  in  a  right  line,  in  the  direction  of  the  in 
enced  fence,  one  end  of  the  cord  is  fastened  firmly  in  the  ground  at 
the  point  at  wh.ch  the  fence  is  to  begin,  and  it  is  carried  along  in  the 
dnect.on  of  the  poles  until  the  cord  is  all  wound  off  the  reel,  when 

t  ie  other  end  of  it  is  also  securely  fastened  in  the  line  of  the  fence. 

It  is  of  importance  to  observe  that  the  line  or  cord  runs  exactly  alono 
the  bottom  of  the  poles;  and  should  any  obstacle  interfere  with  the 
adjusting  of  the  lme,  such  as  twigs,  tufts  of  grass,  stems  of  plants  or 
shrubs,  or  stones,  they  are  to  be  removed  by  the  spade.  As  the  least 
obstruction  on  the  surface  of  the  ground  will  cause  the  cord  to  deviate 
from  a  right  line,  it  should  be  lifted  up  about  three  feet  high,  and  let 
fal.  suddenly  to  the  ground,  when  it  is  probable  it  will  lie  straight. 

.  tones  may  now  be  placed  at  intervals  on  the  cord  to  prevent  it  from 
Changing  its  position,  and  the  line  of  the  fence  is  to  be  marked  off  by 
the  spade,  the  workman  standing  on  the  ground  on  which  the  fence 
is  to  be  placed.  The  rule  with  the  cross  head  is  then  used  for  laying 
off  the  breadth  of  the  ditch,*  which  is  to  be  marked  in  a  number  of 
places  by  pins.  Along  these  pins  the  line  is  again  stretched,  and  it  is 
marked  by  the  spade  in  the  same  manner  as  the  other  side,  the  work¬ 
man  standing  with  his  face  in  the  opposite  direction.  A  sod  is  now 
raised  along  the  line  marked  for  the  thorns,  and  laid  over  on  its 
back,  it  being  well  beat  down  by  the  back  of  the  spade,  and  its  near 
edge  so  placed  as  if  it  were  a  continuation  of  the  inclination  of  the 
side  of  the  ditch.  It  is  upon  this  sod  or  raised  portion  of  earth  that 
the  thorns  to  be  planted  are  laid.  A  further  portion  of  the  surface 
of  the  ditch  is  taken  up,  and  placed  immediately  behind  the  thorn 
bed,  or  place  intended  for  the  plants.  The  sod  first  raised  and  in¬ 
verted  should  be  as  entire  as  possible  ;  but  the  more  comminuted 
the  others  are,  it  is  the  better  for  the  vegetation  of  the  plants.  A 

Much  confusion  is  often  created  by  the  misapplication  of  the  terms  ditch 
and  dike ,  the  former  being  used  indiscriminately  to  denote  both  the  hedge-bank 

and  the  excavation  from  which  the  bank  is  formed ;  but  it  should  be  confined 
to  the  latter  signification  alone. 
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vertical  section  of  the  work,  after  this  process^  will  appear  as  in 
Fig.  35. 

Fig.  35. 


The  thorn  plants,  as  they  are  taken  up  from  the  ground,  must  be 
prepared  for  planting  by  cutting  off  the  tops.  To  accomplish  this 
the  plant  is  grasped  firmly  by  one  hand  immediately  above  the  root, 
while,  with  a  sharp  knife,  the  stem  is  cut  through  by  a  cut  inclining 
upwards,  so  as  to  leave,  exclusive  of  the  root,  about  four  inches  of 
the  stem.  The  plants  are  not  to  be  taken  from  the  ground  until  the 
place  in  the  fence  is  prepared  for  their  reception,  and  every  precaution 
is  to  be  used  to  protect  them  from  frost,  which  often  occurs  at  the 
season  in  which  hedges  are  planted. 

When  a  sufficient  space  of  ground  is  ready  for  being  planted,  and 
the  plants  prepared  in  the  manner  described,  they  are  placed  firmly 
on  the  thorn  bed,  the  stem  inclining  upwards,  and  projecting  a  little 
from  the  face  of  the  bed  ;  and  it  is  well  that  the  roots  of  the  plants 
should  be  dipped  into  some  liquid,  such  as  water  or  urine,  among 
which  a  portion  of  earth  is  mixed  to  cause  more  of  the  substance  to 
adhere  to  their  roots.  The  distance  between  the  plants  will,  in  some 
degree,  be  regulated  by  their  size;  the  smaller  plants  may  be  placed 
on  the  thorn  bed  four  or  five  inches  apart,  and  the  larger  ones  six  or 
eight  inches.  Close  following  the  planters  are  persons  throwing  earth 
from  the  ditch,  on  the  roots  of  the  plants,  and  that  taken  from  near 
the  surface  of  the  ground  should  be  chosen  for  the  purpose,  as  being 
more  favourable  to  their  growth.  A  covering  of  a  few  inches  in 
depth  will  be  sufficient  to  protect  the  roots  from  the  frost;  but  it  is 
better  that  a  good  covering  should  be  given  at  this  time,  to  protect 
the  plants  from  injury  in  the  event  of  the  workmen  being  engaged 
for  a  length  of  time  at  any  other  work.  After  the  roots  of  the  plants 
are  thus  covered,  the  planter  should  go  over  the  whole  again,  to  com¬ 
press  the  earth  about  the  roots  of  the  plants,  and  to  adjust  those  that 
may  have  been  removed  from  their  proper  places. 

The  usual  practice  is  to  carry  forward  all  the  work  to  this  stage 
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of  weeds  which  would  otherwise  take  root  and  ZZute^ 
injure  the  plants  of  the  hedge.  8  ’  d  greatl>' 

The  dimensions  of  the  bank  thus  formed  will  necessarily  vary 
cording  to  those  of  the  ditch  from  which  the  earth  is  taken  It  l 

tTtioTof  he  6  1  T  t  nank  Sh0Uld  be  fOT  otherwise  ihe  ve^  ! 

t^:ts^  d-tirr  b;h::;i;:d  moisture  b^  & 

permit  the  descent  of  water,  and  the  side"  of  U  “  ‘° 

down  in  such  a  slanting  direction  as  wi I  n  °  ^  ^ 

*7  — g  — m  thX::cn 

make  way  for  itself  and  n  t,  w  ?  Ce  0  4  5e  stream  will  soon 

ay  lor  itself,  and  probably  endanger  the  thorn  bed  WI 

there  are  slight  inequalities,  the  ditch  must  be  made  d  '  ^ 

shallow ;  and  it  will  often  be  found  necessary,  Aatdmwatt'ho'u.d 
be  carried  away  by  a  drain  cut  through  the  mound  of  earth,  and  U11 
derneath  the  thorn  bed,  into  the  adjoining  field. 

Thorns  may  be  planted  at  any  time,  from  October  to  April,  that  is 

dunng  the  per.od  when  vegetation  is  inert.  The  autumnal  season  is 

pie  erable,  as  the  plants  are  then  ready  to  push  forward  in  the  earliest 

rfmmg.  the  months  of  January  and  February  are  also  well  suited  for 

ie  purpose  ;  but  March  and  April  are  rather  late,  particularly  i„  the 

case  of  dry  soils,  in  which  the  young  plants  frequently  suffer  from 

r  rought.  A  southern  and  eastern  aspect  should  be  preferred,  if  pos- 
sible,  for  the  plants.  ’  pos 
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Thorns  are  sometimes  planted  on  the  top  of  mounds  of  earth, 
slightly  raised  above  the  surface,  and  having  a  ditch  of  smaller  dimen¬ 
sions  on  each  side.  This  mode  of  planting  is  suited  only  to  dry  lands, 
and  it  has  not  any  advantage  over  the  plan  which  has  been  desciibed, 
being  as  difficult  to  form,  occupying  a  greater  space  of  ground,  and 
being  more  difficult  to  preserve  the  hedge  plants  from  the  attacks  of 
animals.  The  thorn  plants  being  placed  in  the  slanting  surface  of  a 
mound  of  earth  is,  indeed,  the  best  plan  of  raising  hedges ;  for,  when 
thus  set,  they  are  placed  in  a  manner  favourable  to  their  growth,  be¬ 
sides  the  ditch  on  one  side,  and  the  earthen  bank  on  the  other,  serve  . 
to  defend  them  from  injury. 

The  period  when  the  land  is  in  grass  is  that  most  favourable  for  the 
planting  of  thorn  hedges  ;  but,  in  this  case,  the  plants  are  liable  to  be 
much  injured  by  cattle  attempting  to  go  over  the  fence,  and  by  their 
browsing  on  the  young  shoots  of  the  thorns.  The  best  time,  therefore, 
to  commence  the  work,  is  just  previous  to  the  conversion  of  the  grass 
land  into  tillage,  as,  by  the  time  that  it  is  again  laid  down  to  grass,  the 
plants  will  have  attained  to  a  size  in  which,  if  they  do  not  form  an 
efficient  fence,  they  will,  at  least,  be  less  susceptible  of  injury  than  in 
the  earlier  stages  of  their  growth. 

But  frequently,  in  addition  to  the  protection  afforded  to  the  plants 
of  the  fence  by  the  bank  and  ditch,  further  protection  becomes  neces¬ 
sary  to  secure  them  from  injury.  A  simple  and  convenient  protection 
is  a  paling  formed  of  wood,  placed  on  the  top  of  the  bank.  This 
consists  of  two  or  three  horizontal  rails  nailed  to,  or  mortised  in,  post 
or  stakes  placed  vertically,  and  driven  into  the  ground.  Two  hori¬ 
zontal  rails  are  sufficient  for  fencing  off  cattle,  but  three  will  be  neces¬ 
sary  for  sheep.  The  rails  are  formed  of  poles,  generally  of  larch  or 
spruce,  sawed  into  two  or  more  divisions,  according  to  their  size. 
The  upright  posts  are  placed  about  seven  or  eight  feet  apart,  and 
driven  such  a  length  into  the  ground  as  to  prevent  cattle  from  rubbing 
them  down  ;  and  to  give  additional  security,  the  rails  should  be 
placed  on  the  side  of  the  stakes  next  to  the  field,  wdiere  they  are 
fastened  by  nails.  The  rails  are  usually  of  such  a  length  as  to  extend 
over  the  spaces  between  two  of  the  uprights,  and,  in  this  case,  the 
ends  of  all  the  rails  should  not  be  fastened  to  the  same  upright ;  nor 
should  the  root,  or  thick  ends  of  the  rails,  be  nailed  together,  but  top 
and  bottom  ends  alternately,  as  the  weight  of  the  rails  is  thus  more 
equally  supported  by  the  different  stakes  placed  in  the  ground. 
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Another  mode  of  protecting  the  thorn  ohm*  , 
one  in  this  country,  consisls  in  ‘  ^  PIamS’  ^  ^  commo« 

top  Of  the  mound  The  wh!n  777  ^  °f  whi"s  -  the 

Pose,  as,  from  the  rapidity  of  its  growth  777  ^  ^  ^  ^ 

10  tbe  Second  year  ^er  it  is  sown.  The  whi^ee*"  C°mPle'e  fenC6 
top  Of  the  mound  immediately  1  ,  S6eds  are  sown  on  ‘he 

^  still  fresh  and  moist.  A  pLd^of  ^"d’  T  ’Hile  ^ 
-e  of  ‘Horns , 

F”"—‘  f~,  „  t,  ,r  lf:“d 

S  an  S  "0U  d  cause  “ueh  annoyance.  The  roots  of  the  b' 
spread  to  a  great  extent,  and  penetrate  into  every  pa,  t  of  e  T 
they  would,  therefore,  if  allowed  to  remain  inf  T  .  .  ,  “nd; 

of  the  thorn  plants,  hy  depriving  them  of thl 

■natter  of  the  soil,  but  they  are  removed  when  the  latter  are^aT 
vanced  as  to  require  no  further  protection. 

The  hedge  being  planted,  and  duly  protected  ,1  • 

the  domestic  animals  of  the  farm  IPnt  T  ‘he  ,n‘ruS10n  of 

reeled  to  the  management  of  it  until  it  f  '°n  af.terWards  to  be  di- 
consists  of  pruning  and  weeding  the  interval 

During  the  first  year  of  their  growth,  the  plants  will  require  little 
weeding,  and  no  pruning.  If  the  hedge  has  been  planted  in  the 

IT  Tee"  the  inV6rted  SOd  and  ‘he  original  surface 

I"  ,  dVe  7nyed  S°  “UCh  “  ‘°  g‘Ve  liUle  troub,e  in  the 
■  y  part  of  the  season  ;  but,  should  the  hedge  have  been 

p  anted  m  the  spring,  the  vernal  influence  will  keep  alive 

S016  g7S!  Under  the  inverted  sod,  and  it  will  grow  rapidly, 
so ‘Hat,  it  may  be  necessary  to  clear  it  away  in  the  be- 

spade  T  SUm”7 '  ThlS  is  done  by  means  of  the  hedge 
about’  thi-T/V6  anneXed  %Ure‘  U  C0USktS  ofa  han<He 

broad  The  ^  ^  ‘  Wade  f,'0m  f°Ur  *°  ™hes 
b  oad.  he  weeder  stands  in  the  ditch  until  he  has  com 

Pletely  cleaned  the  part  of  the  bank  below  the  thorn”' 

L  2 
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and,  to  clean  the  upper  part,  he  proceeds  along  the  top  of  the  bank, 
working  downwards.  If  the  weeding  process  is  delayed  until  the  roots 
of  the  weeds  have  taken  firm  hold  in  the  ground,  the  displacing  of 
them  carries  away  a  great  deal  of  earth  from  the  face  of  the  bank. 
All  weeds  should  be  carefully  removed  at  least  once  every  year, 
and  generally  twice. 

In  the  management  of  live-fences,  complete  weeding,  loosening  the 
earth  round  the  roots  of  the  plants,  and  putting  it  up  to  them,  are 
essential  operations  ;  for,  whatever  pains  may  have  been  previously 
taken  to  prepare  the  ground,  unless  it  be  afterwards  kept  clean,  will 
be  injurious  rather  than  useful,  inasmuch  as  it  will  tend  to  promote 
the  growth  of  weeds,  to  the  great  injury  of  the  fence.  This  part  of 
the  management  of  fences  is  almost  wholly  neglected  by  the  Irish 
farmer,  and  the  consequence  of  this  neglect,  in  conjunction  with  in¬ 
judicious  pruning,  is,  that  the  hedges  of  the  country  have,  in  general, 
a  miserable  appearance,  and  are  but  little  calculated  to  fulfil  the  pur¬ 
pose  for  which  they  are  intended. 

Pruning  may  commence  in  the  second  winter  after  the  hedge  has 
been  planted;  but,  at  that  period,  it  must  be  performed  with  a  very 
sparing  hand.  Such  straggling  side  branches  as  are  spreading  out  of 
the  line  of  the  hedge  only  are  to  be  cut  off.  The  main  stems  of  the 
hedge  should  he  left  untouched,  till  they  have  attained  the  height  of 
five  or  six  feet,  and  the  pruning  confined  solely  to  the  side  branches, 
leaving  those  next  the  root  pretty  long,  and  shortening  them  gradually 
towards  the  top.  This  pruning  of  the  side  branches  will  make  them 
send  out  many  new  shoots  from  their  extremities,  which,  by  repeated 
trimmings,  will  become  so  thick  as  to  fill  up  every  interstice  from  top 
to  bottom  of  the  hedge  ;  while  the  main  stems,  by  being  left  un¬ 
touched,  continue  their  growth  upwards,  till  they  arrive  at  the  ne¬ 
cessary  height,  when  they  may  have  their  extremities  cut  off  with 
perfect  safety.  When  a  hedge  has  attained  the  wished-for  height, 
all  that  is  requisite  afterwards  is  pruning  the  sides,  preserving  it  broad 
at  the  bottom,  and  tapering  gradually  towards  the  top.  Under  good 
management,  a  hedge  of  this  sort,  in  full  leaf,  has  the  appeal  ance  of 
a  solid  wall  ;  and,  when  the  leaves  are  shed,  it  presents  to  the  eye  a 
set  of  massive  prickly  upright  columns,  so  strong  and  formidable,  as 
to  resist  effectually  all  attempts  to  break  through  them. 

Hedges  are  pruned  with  a  light  curved  knife,  Fig .  o7.  An  in- 
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strument  of  this  sort  is  readily  formed  by  putting  a  reaping  hook  into 

a  handle  about  four  feet  in  length  Rv  it  th  ,  .  I  °  nto 
,  ,  ,  ,  .  „  &cn9  hy  toe  work  is  done  with  des- 

patch,  and  in  an  effectual  manner  pi:-.  1  , 

manner.  Clipping  hedges  with  shears  is 


Fig.  37. 


IS 


much  practised  throughout  the  country,  but  this  plan  is  merely  men- 

k'”"d€"“i  “  P„„i„g 

In  the  management  of  the  hedge,  it  is  of  importance  that  it  should 

;he  bottom’ and  taperins  towards  the 
®  of  «  thus  forming  a  wedge.  When  the  thorns  are  allowed  to 

g  "P  WUh  a  Cl°se  branching  top,  they  will  be  found  invariably  to 
present  a  mass  of  naked  stems  to  the  eye,  but  ill  suited  to  the  purpose 

ot  a  fence.  Cutting  over  the  tons  of  th  ,  F  P  se 

send  forflh  n  f  •  01  n  plants  causes  them  to 

send  forth  a  profusion  of  shoots  there;  but  when  the  pruning  knife 

Li!  !  “  “» ^  »« a. 

The  most  effectual  plan  of  restoring  a  decayed  hedge  to  a  proper 

:  Pe  and  v,g°rous  8«>»th,  consists  in  cutting  it  over,  the  height 
emg  denoted  by  the  previous  state  of  the  fence.  In  general  it  is 

Id  X  CUtrer  fhe  Ste”S  t0  Wi‘Mn  a  feW  inches  of  the  ground 
,  “  nmnher  of  fresh  and  v'g°rous  shoots  will  soon  spring  up  from 

the  stumps,  and  form  a  close  and  elegant  fence.  The  instrument 
used  in  this  operation  is  a  knife  or  as  it  is  n 

hook  Fiff  a«  .  i  •,  •  „  .  ’  ‘  18  generaI1y  termed,  a  bill- 

sh  t’t  J ana  13  °f  ,mP°rtanee>  ‘hat  knives  of  different  sizes 

Fig.  38. 


,  ft,1'  j"  CUtUng  Cl0Wn  t,le  tliorns>  the  workman  stands  in  the  bottom 

Lrr  ’  ant!  ^  repeated  Str°keS  °f  the  hed§e  knife>  in  a  slanting 
ion  upwards,  cuts  through  the  thorns.  The  knife  is  grasped  in 

sue  a  manner,  that  the  workman  can  give  it  the  full  swing  of  his 

arm,  in  oi  er  that  he  may  strike  with  the  greater  force.  In  the  case 

of  some  of  the  larger  stems,  it  will  be  necessary,  after  giving  two  or 

•  ree  strokes  m  a  slanting  direction  upwards,  to  strike  th!  stem  a 
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short  distance  above  the  former  incision,  in  a  contrary  direction,  by 
which  a  wedge-shaped  piece  of  wood  is  taken  out  of  the  stem  ;  and 
the  workman  is  enabled  to  proceed  in  the  cutting  of  it  down  with 
greater  despatch.  The  smaller  stems  and  branches  will  be  cut 
through  by  a  single  stroke,  and  for  some  of  the  larger  ones  a  light 
axe  with  a  long  handle  may  be  used  instead  of  the  hedge  knife.  All 
branches  and  bramble,  spreading  out  from  the  stems,  are  to  be  cleared 
off  before  proceeding  with  the  work.  As  the  stems  and  branches  of 
the  hedge  interlace  each  other,  they  do  not  fall  down  when  cut ;  and 
to  enable  the  operator  to  drag  them  down  without  having  his  hands 
injured  by  the  prickles  of  the  thorns,  a  hook,  to  take  hold  of  them, 
may  be  formed  on  the  extremity  of  the  hedge  knife,  as  shown  in 
Fig.  39.  With  this  hook  he  pulls  the  end  of  the  stem  that  has  been 
cut  off  towards  him,  in  order  to  seize  it  with  the  left  hand,  which, 
having  done,  be  pulls  asunder  the  tops,  with  the  assistance  of  the 
knife,  and  then  lets  the  thorn  fall  gently  out  of  his  hand  against 
the  bank. 


Fig.  39. 


Instead  of  cutting  off  the  stems  close  to  the  surface,  they  are 
sometimes  cut  at  the  height  of  two  or  three  feet,  under  the  im¬ 
pression  that  they  will  sooner  become  a  fence.  Except  when  they 
are  growing  with  the  greatest  regularity,  it  will  seldom  be  advisable 
to  adopt  this  plan,  as  the  thorns  have  a  tendency  to  send  forth  a 
profusion  of  shoots  from  the  place  at  which  they  are  cut  off,  rather 
than  towards  their  roots,  and  this  is  only  perpetuating  the  evil  which 
it  was  intended  to  remove.  But  even  in  this  case,  such  a  number  of 
branches  may  be  produced  all  along  the  stem,  by  interrupting  the 
flow  of  the  sap,  as  will  soon  make  a  thick  and  neat  fence.  For  this 
purpose,  incisions  are  made,  at  different  places,  into  the  bark,  ex¬ 
tending  half  way  round  the  stem  ;  and,  the  flow  of  the  sap  being  thus 
interrupted  in  its  progress,  buds  will  soon  appear  and  shoot  forth, 
usually  close  under,  but  sometimes  over  the  incision.  This  simple 
operation  performed  early  in  spring,  by  the  hedge  knife,  or  even  by 
a  pocket  knife,  does  not  seem,  in  the  least  degree,  to  injure  the 
thorns  ;  for  the  cut  being  clean  and  not  deep,  no  canker  ensues,  and 
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“  S00,n  Cl,0S“  UP  agai"'  Indeed>  i"  most  cases,  the  stems  are  soon  so 
completely  healed,  that  nothing  remains  hut  a  slight  scar  in  the  place 

the  object  being  merely  to  intercept  the  sap  in  its  ascent,  the  wood 
need  not  be  cut,  and  it  is  only  necessary  to  remove  the  narrow  belt 
o  both  bares;  but  care  must  be  taken,  that  no  shred  of  the  inner 

ar  .  remains  uncut  to  continue  the  circulation.  The  partial  inter¬ 
ruption  thus  produced  has  not  been  found  injurious  to  the  stem,  as 
i  merely  causes  a  lateral  exertion,  in  the  vessels  containing  the  cir¬ 
culating  fluid,  to  overcome  the  obstruction;  and  the  sap  thus  ac¬ 
cumulated  gives  rise  to  the  new  branches,  so  that  the  same'  stem  may 
be  cut  at  two  or  more  places  if  necessary.'  By  means  of  these  slight 
incisions,  and  by  occasionally  cutting  down  such  stems  as  project  out 
of  the  line  of  the  hedge,  it  may  be  thickened  to  any  degree  desired, 
and  trained  into  a  uniform  breadth  and  thickness  not  attainable  bv  any 

In  whatever  way  the  old  hedge  is  cut  down,  the  directions  already 
given  for  the  management  of  young  hedges  are  to  be  strictly  attended 
o.  When  the  young  shoots  have  made  some  progress,  the  side 
ranches  are  to  be  trimmed,  and  the  hedge  put  into  a  proper  shape. 

.  16  Same  Precaut,ons  are  also  to  be  observed  with  regard  to  the  up- 
right  shoots,  none  of  which  should  be  shortened  until  the  hedge  has 
attained  the  wished -for  height. 

The  cutting  and  pruning  of  hedges  should  always  be  performed  at 
a  time  when  vegetation  is  comparatively  inactive,  as  they  are  other¬ 
wise  much  injured  from  an  effusion  of  their  juices.  Old  hed.es 
shou  d  be  cut  down  in  the  winter  season ;  but  it  is  to  be  observed, 
that  the  operation  should  not  be  performed  during  a  hard  frost.  The 
ecge  should  be  cut  down,  when  the  field  next  the  ditch  is  to  be 
ro  en  up  from  grass,  as  it  will  become  a  fence  before  tile  field  is 
again  brought  under  tillage.  As  the  field  behind  the  hedge  will  not 
i  >e  y  e  m  the  same  part  of  the  rotation  as  the  other,  it  will  be  ne- 
f°rm  a  doad-fence  of  the  cut  thorns  on  the  top  of  the  bank. 

'  611  ‘  e  edge  t0  be  cut  down  is  strong,  the  dead-fence  will  not 
require  all  the  thorns,  and  a  part  of  them  may  be  taken  away  for 

er  purposes,  or  for  a  similar  purpose  in  another  place. 

The  utility  of  the  fence  will  be  in  a  great  degree  diminished,  if  due 
pains  are  not  taken  to  preserve  it  from  gaps.  In  planting  young 
hedges,  these  are  guarded  against  by  selecting  plants  of  a  uniform  size" 
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all  of  which  may  be  expected  to  make  equal  progress,  and  afterwards 
protecting  any  place  that  appears  weakly  or  thin,  from  being  broken 
through  by  cattle.  When  old  hedges  are  to  be  cut  down,  it  fre¬ 
quently  happens  that  they  contain  a  number  of  such  openings,  and  the 
period  of  cutting  them  down  presents  a  fit  opportunity  for  remedying 
these  defects. 

When  the  spaces  in  the  line  of  thorns  to  be  filled  up  are  small,  one 
of  the  thorns  on  each  side  of  the  opening  may  be  bent  down,  and 
entwined  with  that  on  the  opposite  side.  When  the  thorns  to  be  laid 
down  are  large,  they  may  be  cut  half  through,  as  they  are  then  bent 
down  with  facility  ;  and  it  may  be  necessary  to  fix  them  down  with 
hooks,  in  the  manner  practised  by  gardeners  for  procuring  layers  from 
valuable  plants.  Some  earth  being  laid  over  them,  they  will  soon 
send  up  a  number  of  branches,  which  will  fill  the  interval  of  the  gap, 
especially  if  the  earth  has  been  of  good  quality,  and  enriched  by  the 
application  of  manure.  But  when  the  blanks  in  the  hedge  are  too 
large  to  be  filled  up  in  this  manner,  they  may  be  planted  with  thorns, 
those  selected  for  the  purpose  being  of  a  considerable  size.  In  filling 
up  gaps  in  old  hedges,  it  is  necessary  to  observe  that  the  materials 
used  are  to  be  placed  directly  in  the  line  of  the  thorns,  for  when  pro¬ 
jecting  on  either  side,  they  present  an  unsightly  appearance.  In  all 
cases  the  spaces  thus  filled  up  require  protection  for  a  great  length  of 
time.  The  too  common  practice  of  filling  up  gaps  and  openings  at 
the  bottom  of  hedges  with  bramble,  cannot  be  too  severely  censured, 
as  it  tends  to  perpetuate  the  evil  by  preventing  the  thorns  from 
spreading  in  the  direction  of  the  open  space,  and  filling  it  up.  Such 
an  absurd  practice  it  would  scarcely  seem  necessary  to  censure,  in 
order  to  guard  against  its  adoption ;  but  that  farmers  are  not  gene¬ 
rally  aware  of  its  pernicious  effects,  is  evident  from  the  fact  that  it  is 
so  often  practised. 

There  is  no  plant  with  which  we  are  acquainted  that  can  at  all  bear 
a  comparison  with  the  hawthorn  as  a  hedge  plant ;  but  it  is  attended 
with  this  disadvantage,  that  it  cannot  be  grown  successfully  in  elevated 
and  exposed  situations,  and,  in  such  situations,  various  other  plants 
have  been  employed.  A  mixture  of  plants  in  the  hedge  cannot  be 
recommended,  as  it  gives  a  bad  appearance  to  the  fence,  and  it  rarely 
happens  that  a  soil  will  be  found  equally  suited  for  the  production  of 
different  plants. 
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The  stone-wall  when  properly  constructed,  forms  a  durable  and 
cien  ence,  anc  in  certain  situations  is  to  be  preferred  to  the  live- 
tence  There  are  many  situations  in  which  hedge  plants  cannot  be 

raised,  and  it  appears  to  be  a  wise  arrangement  in  the  economy  of 
nature,  that  the  earth  itself  furnishes  the  most  appropriate  materials 
the  fencing  of  land  in  every  situation.  On  elevated  grounds  much 
exposed  to  the  vicissitudes  of  the  weather,  which  would  greatly  re¬ 
tard  the  vegetation  of  arborescent  plants,  rocky  materials  generally 
abound  for  the  construction  offences  suited  to  the  situation.  The 
live-fence,  however,  is  to  be  preferred  in  every  situation  in  which  it 
can  be  raised,  both  for  appearance  and  shelter. 

The  stone-wall  may  either  be  formed  of  stones  alone,  or  it  may  be 
built  with  stones  imbedded  in  mortar  to  give  it  greater  durability. 
■ime  is  too  expensive  an  article  to  be  used  in  field  fencing  generally 
but  in  parts  of  the  country  where  limestone  is  plenty,  and  lime  of 
course  of  comparatively  little  value,  the  coping  may  be  imbedded  in 
lime,  while  the  the  rest  of  the  wall  may  be  built  dry. 

The  materials  used  in  the  construction  of  this  species  offence  may 
be  sandstone,  whinstone,  or  any  other  stone  easily  procured  and  of 
sufficient  durability.  Even  the  loose  stones  taken  from  the  land  may 
be  made  to  answer,  but  they  are  generally  inferior  to  any  other,  for, 
being  generally  round  in  shape,  they  present  so  small  and  smooth  a 
surface  while  in  contact  with  each  other,  that  they  cannot  long  retain 
the  position  in  which  they  have  been  placed  without  the  aid  of  mor¬ 
tar.  They  may  be  used,  however,  with  advantage  as  foundation 
stones  ;  and  as  many  such  masses  are  found  near  the  surface  of  the 
ground,  in  the  act  of  clearing  away  the  obstructions  to  its  cultivation 

they  can  be  got  rid  of  in  the  most  economical  manner  by  being  thus 
usefully  employed. 

Much  of  the  stability  of  any  wall,  of  whatever  material  it  may  be 
built,  will  depend  on  the  knowledge  and  dexterity  of  the  builder. 
The  best  builder  of  a  dry  wall  is  he  who  practises  no  other  kind  of 
building  than  that  of  dry  materials ;  for  any  ordinary  mason,  particularly 
in  building  rubble-work,  depends  so  much  on  the  mortar  keeping  the 

small  stones  safe  inside  of  the  wall,  that  he  will  not  take  the  trouble  to 
imbed  them  firmly. 

In  choosing  the  line  of  fence  for  the  foundation  of  a  wall,  the 
ground  should  be  as  hard  as  possible  to  prevent  it  from  sinking.  A 
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good  foundation  may  be  found  either  upon  a  natural  sward,  or  upon 
removing  the  soil  which  has  been  disturbed  by  the  plough.  If  the 
soil  be  deep  in  any  part  of  the  line,  the  arable  or  soft  part  alone  may 
be  thrown  aside  ;  or,  if  it  is  not  very  soft,  the  largest  and  flattest 
stones  may  be  used  as  a  foundation  upon  the  surface  of  the  ground. 
Over  a  slight  depression  of  the  ground,  if  of  considerable  extent,  the 
top  of  the  wall  should  run  along  a  line  of  the  same  apparent  elevation 
for  the  sake  of  its  general  uniform  appearance.  The  line  of  the  wall 
being  fixed,  a  frame  of  the  size  of  a  section  of  the  intended  wall  is  to 
be  placed  on  it  in  a  perpendicular  position  by  a  plumb  line,  and  to 
this  the  builder  is  to  attach  his  line  for  the  purpose  of  insuring  straight¬ 
ness  and  regularity.  The  intervals  between  the  large  stones  is  to  be 
filled  up  by  the  smaller  ones,  and  it  is  desirable  to  place  stones  at  in¬ 
tervals  of  sufficient  length  to  cross  the  wall,  to  bind  the  other  materials 
firmly  together. 

The  wall  is  thus  built  up  to  the  desired  height  when  it  is  prepared 
for  the  coping,  by  laying  thin  stones  on  the  top  to  make  the  building 
level.  Different  sorts  of  coping  may  be  used,  but  that  formed  of  stones 
is  not  only  the  most  durable,  but  is  also  better  in  character  with  the  en¬ 
tire  fence.  The  stones  for  this  purpose  should  be  selected  from  the 
rest  for  their  flatness,  strength,  and  apparent  durability.  It  is  not  ne¬ 
cessary  that  all  the  covers  should  be  of  the  same  thickness,  for  the 
coping  can  be  formed  of  lower  stones  under  the  thickest  covers,  ffhese 
coveringstones  secure  effectually  the  top  of  the  wall,  and  prevent  much 
of  the  rain,  that,  without  them,  would  descend  into  the  wall. 

The  dimensions  of  the  stone  wall  to  form  an  efficient  fence  may  be 
80  inches  wide  at  the  bottom,  16  inches  wide  at  the  top,  and  including 
the  coping  41  feet  high. 

The  gate  has  been  mentioned,  as  connected  with  the  fence.  It 
may  be  regarded  as  a  moveable  part  of  the  fence,  or  as  a  frame  of 
timber  or  iron  readily  moved,  and  calculated  to  give  a  convenient 
access  to  the  enclosures.  The  properties  of  a  good  gate  are,  that  it 
shall  combine  with  lightness  the  necessary  strength,  so  that  an  equal 
quantity  of  materials  shall  produce  the  strongest  gate;  and  further, 
that  to  these  properties  shall  be  added  durability.  The  absolute 
strength  of  materials  depends  on  their  hardness  and  tenacity.  A  gate, 
therefore,  consisting  of  one  solid  plate  of  wood  or  iron,  would  seem 
to  require  most  force  to  break  or  tear  it  in  pieces  ;  but  this  would  not 
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be  co„siste  t  with.  lightness  and  economy;  and>  .n  the  use  of  such 

one  ;e;;s;idgbe  fo;:  rr::d  shr,witfh  greater  ^ 

fore  resorted  t  l  ,  "  '  f  *  P'a(e  °f  wood  or  ir»"  is  there- 

tit  "2 

S°  <~‘*d  -  to  be  ^  Z1ZZ1T  PaSS3ge  °f  animaIS’  a"d 

-  -  “7:i;he  T;::;TToprsr shuttin§ 

their  oravitation  a  t„  §,  f  be'ng  hunS’  have>  from 

gravitation,  a  tendency  to  deviate  from  their  original  nosition 

BhuTfreety!  If  thfjn  P°St’-  ^  ^  ^  ^  ‘°  °pen  and 

this  could  not  possibly  uke  pile"1!!^8''^  ‘6  We''e  Pe‘'feCt’ 

the  joining  of  the  ban  or  w  A  ^  °f  laxit?  !n 

ground,  J„  occaln  aft  ‘  infain*  th®  P°st  in  *h® 

sibl  the 7tS  reqU1S,te  6ither  t0  gUard  againSt  ft  “  'nUCh  -  P- 

these  defects  as  they  LTepLI  ‘°  ”6  Pr°ViSi°n  f°r 

gro^ntm'I  mlfT’h  ^  h"6’  ^  reS.‘  ‘n  a  SOcket  Placed  in 

3  e  iung  upon  two  hinges  as  represented  in  the 


Fig.  40. 


%ure.  To  obviate  the  tendency  of  the  P-ate  5;nH  ■  , 

•  ,  .  «  gale  sinking-  in  froni  fV  n m 

<ts  ow  ht>  the  bars  should  taper  towards  that  ;  Pro“ 

hghtes  there;  and  to  prevent  carts  in  passing  through  from  Mil 
way  the  fasten, ng  of  the  latch,  or  injuring  the  hinges,  the  ga,  3 

be  made  to  shut  against  the  posts  as  in  the  fieure.  The  e  ,  y 

for  fastening  the  gate  will  be  found  at  9nce  simple  and  convanfenT 
he  p.ece  of  wood  representing  the  latch  is  attached  to  the  cross  bar 
by  means  of  two  pieces  of  hoop  iron,  which,  from  the  way  in  Thiel! 
ley  are  placed,  have  a  tendency  to  force  it  out  to  the  right  hand, 
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and  thus  make  it  go  into  the  fastening  mortised  into  the  front  gate 
post. 

The  gate  represented  in  the  figure  is  seen  to  consist  of  five  hori¬ 
zontal  bars,  and  two  upright  bars,  into  which  the  extremities  of  the 
horizontal  bars  are  mortised.  The  diagonal  is  joined  to  one  side,  and 
abutting  on  the  upper  bar,  and  on  the  other  side  may  be  fastened  an 
upright  brace.  The  length  of  the  gate  may  be  nine  feet,  the  height 
ovei  the  horizontal  bars  four  feet,  the  lower  bar  standing  about  six 
inches  from  the  ground. 

Oates  are  generally  constructed  of  timber,  and  whatever  kind  may 
be  used  it  is  essential  that  it  be  well  seasoned,  as,  without  attention 
in  this  respect,  they  are  soon  deranged  in  their  structure  by  the  heat 
of  the  sun.  Oak  is  undoubtedly  the  best  sort  of  wood  for  the  pur¬ 
pose,  where  durability  is  the  object ;  but  some  of  the  lighter  kinds  of 
wood  answer  the  purpose  well,  and  are  obtained  at  nearly  half  the 
expense.  Excellent  gates  are  formed  of  larch,  and  they  combine 
cheapness  with  durability.  Iron,  both  hammered  and  cast,  has  long 
been  in  use  for  ornamental  gates,  and  has  lately  come  into  use  for 
field  gates  in  some  districts.  Their  eligibility  must  depend  on  their 
price  and  durability  with  relation  to  wood,  and,  on  comparison,  they 
will  be  found  to  be  of  very  doubtful  economy. 

The  posts  or  pillars  to  which  gates  are  attached  should,  in  all  con¬ 
venient  cases,  be  formed  of  granite,  greenstone,  or  of  any  of  the 
harder  rocks,  hewn  to  the  proper  size.  When  formed  of  wood,  larch 
will  answer  the  purpose  well,  but  any  coarse  kind  of  timber  of  suffi¬ 
cient  strength  may  be  employed.  They  should  be  sunk  to  a  good 
depth  in  the  ground,  ana  the  part  below  the  surface  will  be  preserved 
from  decay  by  being  slightly  charred,  and  by  receiving  a  coating  of 
oil,  or  pyroligneous  liquor. 

Neat  and  well-finished  gates  are  a  characteristic  of  good  farming, 
and  are  considered  essential  in  every  well-cultivated  district.  To 
preserve  them  from  decay,  in  addition  to  their  being  constructed  in 
the  best  manner,  they  should  be  covered  by  two  or  three  coats  of  oil 
paint.  The  effect  which  this  preparation  has,  in  defending  wooden 
structures  from  the  influence  of  the  atmosphere,  is  well  known. 
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i.— -  draining., 

Draining  has  already  been  mentioned  as  an  important  mean  of 
increasing  the  productive  powers  of  the  soil.  In  many  cases  an  excess 
of  moisture  is  one  of  the  main  causes  of  infertility,  and  a  primary  pur¬ 
pose  of  the  husbandman  is,  therefore,  to  remove  it  from  the  ground. 

The  successful  practice  of  draining  land  depends,  in  a  great  mea¬ 
sure,  on  a  proper  knowledge  of  the  structure  of  the  earth’s  upper 
crust,  that  is,  of  the  various  strata  of  which  it  is  composed,  as  well 
as  of  their  relative  degrees  of  porosity,  or  capability  of  admitting  or 
rejecting  the  passage  of  water  through  them  ;  and,  likewise,  of  the 
manner  m  which  water  is  formed  in,  and  conducted  from,  the  hilly 
situations  to  the  level  grounds.  It  has  been  ascertained  that  the 
crust,  or  upper  covering  of  the  earth,  is  mostly  composed  of  materials 
lying  in  stratified  order,  and  in  oblique  or  slanting  directions.  Some 
of  these  strata  are  capable  of  admitting  water  to  pass  through  them, 
while  others  do  not  allow  it  any  passage,  but  force  it  to  run  or  filtrate 
along  their  surfaces,  without  penetrating  them  in  any  degree,  and  in 
that  way  conduct  it  to  the  level  grounds.  It  there  becomes  obstructed 
in  its  passage  by  meeting  with  impervious  materials  by  which  it  is 

forced  to  the  surface,  and  soon  renders  the  soil  unfit  for  the  purposes 
of  agriculture. 

When  lands  have  a  sufficient  degree  of  elevation  to  admit  of  any 
excess  of  moisture  to  pass  away,  and  when  the  materials  of  the  soil 

are  of  such  a  uniform  sandy,  or  gravelly,  and  uninterrupted  texture 
as  to  allow  water  to  pass  through  them  with  facility,  they  can  be  little 
inconvenienced  by  moisture  coming  upon  or  into  them,  as  it  must 
necessarily  be  soon  conveyed  into  the  most  convenient  outlets.  But 
when  they  are  in  a  great  measure  flat,  and  composed  of  materials 

which  imbibe  and  retain  moisture,  they  must  be  exposed  to  much 
injury  from  their  retention  of  it. 
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lo  perform  properly  the  operation  of  draining,  attention  should  he 
paid  not  only  to  the  discrimination  of  the  differences  in  regard  to  the 
situation  of  the  land,  but  also  to  the  nature,  distribution,  and  depth 
of  the  materials  composing  the  soil  and  subsoil ;  as  upon  each  of  these 
some  variety,  in  respect  to  the  effects  of  water  retained  in  them,  and 
the  means  of  its  removal,  may  depend. 

The  subsoil  is,  in  general,  of  a  different  structure  from  the  upper 
soil.  It  may  be  composed  chiefly  of  gravel  or  sand,  or  a  mixture  of 
both,  which,  being  porous,  and  readily  absorbing  all  excess  of  mois¬ 
ture,  may  not  require  draining.  But  in  the  case  of  clayey  subsoils, 
which  are  impervious  to  moisture,  the  assistance  of  drains  is  necessary 
to  carry  off  all  excess  of  water  retained  in  the  soil. 

Wetness  in  land  will  generally  be  found  to  proceed  from  one  of  the 
following  causes,  or  from  both  combined.  It  may  be  caused  by  water 
collected  and  formed  on  the  higher  grounds,  which  filtering  among 
some  of  the  different  beds  of  porous  materials  that  lie  immediately 
upon  the  pervious  strata,  forms  springs  below,  and  flows  over  the  sur¬ 
face  or  stagnates  beneath  it ;  or,  it  may  be  caused  by  rain  or  other 
water  being  retained  on  the  surface  from  the  retentive  nature  of  the 
soil,  and  the  particular  situation  of  the  ground.  The  wetness  which 
shows  itself  in  different  situations  in  the  form  of  bogs,  swamps,  and 
morasses,  for  the  most  part  proceeds  from  the  first  of  these  causes  ; 
but  that  superficial  wetness  which  is  so  often  seen  in  stiff  tenacious  soils 
with  little  inclination  of  surface,  generally  originates  from  the  latter. 

On  an  examination  of  the  situation  of  the  various  earthy  strata, 
they  are  found  to  be  exceedingly  irregular,  having  all  degrees  of  in- 
clination  from  the  horizontal  to  the  perpendicular,  and  being  of  all 
degrees  of  thickness,  from  a  few  inches  to  several  feet.  Their  com¬ 
position  and  textui  e  aie  not  less  various  from  that  of  the  most  tena¬ 
cious  clays  to  the  porous  sands.  The  stratification  will  frequently 
be  found  to  consist  of  alternate  layers  of  retentive  and  porous  sub¬ 
stances,  the  latter  affording  moisture  to  pass  through  freely.  When 
these  strata  are  irregular  the  moisture  of  the  soil  is  interrupted  in 
its  progress,  and  must  then  find  its  way  into  the  next  porous  stratum, 
having  a  ready  outlet  ;  and  when  these  obstructions  to  the  course  of 
water  in  the  soil  exist  near  the  surface  of  the  ground,  the  water 
makes  its  appearance  there,  and  the  object  of  the  drain  is  to  ascer¬ 
tain  the  easiest  and  most  effectual  plan  for  its  removal. 
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diffl  i  f, S  "  m°St  fr°m  suPerfll|ous  moisture  are  the 

t,f  mds  °fc,ay  which  are  situated  on  retentive  subsoils.  When 
V  are  arranged  m  regular  undulating  beds  of  different  lengths  and 
eparated  by  occasional  beds  of  sand,  these  undulations  act!  basins 

mte'Tng  am1  C°lleCtinS  the  «hich  permeates  gradual 
th.ough  the  detached  lines  of  sand.  This  permeant  property  per- 

nuts  them  to  contain  great  quantities  of  water,  and  accordingly,  we 

generally  find  tins  kind  of  land  very  wet,  and  difficult  to  manage 

before  it  is  drained.  Very  often  a  thicker  bed  of  sand  than  the  rest 

divides  the  mixed  clayey  subsoils  from  clay  of  a  different  and  gene- 

ally  more  homogeneous  structure  below  it  ;  and  in  cases  where  this 

mogtneous  clay  is  not  more  than  four  or  five  feet  below  the  sur- 

ace  which  ,s  generally  the  depth  at  which  it  makes  its  appearance, 

’  f  ’  .Pr°P®r  t0  COIlstruet  a  leading  or  main  drain  through  the  sand 
o  at  clay,  that  it  may  form  the  bottom  of  the  drain.  When  any 

Stlf  I’”  °f  th'S  kind  is  not  of  depth,  and  situated  on 

he  side  or  declivity  of  a  greater  or  less  degree  of  elevation,  the  stra¬ 
in!  of  sand  frequently  crops  out  at  the  surface.  In  this  case  the 
water  wrll  flow  out  at  the  termination  of  the  bed  of  sand,  and  form  a 
burst  or  spring,  oozmg  over  and  saturating  the  ground,  as  in  the 

gu,c,  in  wild  tie  water  m  seen  coming  out  at  A  and  overflowing 
the  surface  from  A  to  E.  S 


Fig.  41. 


In  this  case  the  object  is  to  intercept  the  course  of  the  water 
before  it  shall  reach  the  surface,  and  thus  remove  the  cause  of  wet¬ 
ness.  This  is  effected  by  cutting  a  drain  at  B  ;  should  the  drain  be 
•  ormed  at  C,  it  would  fail  to  interrupt  the  water,  and  should  it  be 
made  at  D,  it  would  be  equally  inoperative.  In  the  former  case  it 
is  made  too  low,  and  when  filled  with  earth,  the  water  would  run 
over  the  dram  ;  and  in  the  latter  case  it  is  too  high,  the  conducting 

stratum  being  at  such  a  depth  as  not  to  be  reached  by  an  ordinary 
drain.  ^ 

In  ascertaining  the  proper  situation  of  the  drains  there,  the  line 
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where  the  wetness  begins,  which  is  generally  rendered  perceptible 
by  a  change  of  colour  in  the  soil,  the  tendency  to  produce  subaquatic 
plants,  and  other  indications  of  wetness,  mark,  for  the  most  part,  the 
course  which  the  line  of  the  drain  should  follow.  By  cutting  a  drain 
nearly  in  this  line,  sufficiently  deep  to  reach  the  porous  stratum  in 
which  the  water  percolates,  it  shall  intercept  it  before  it  reaches  the 
surface,  and  by  carrying  it  away  in  some  convenient  outlet,  remove 
the  cause  of  wetness.  The  line  of  the  drain  is  drawn  nearly  at,  or  a 
little  above,  the  line  of  wetness. 

This  species  of  draining  is  not  attended  with  any  difficulty.  The 
direction  and  situation  of  the  drain  are  ascertained  at  once,  and  the 
w^ater  thus  intercepted  is  to  be  conveyed  away  into  the  nearest  con¬ 
venient  outlet.  But,  as  water  may  arrive  at  the  surface  in  different 
ways,  and  the  wetness  be  produced  by  different  causes,  so  variations 
from  this  rule  of  lining  out  the  drain  may  be  required,  and  the  judg¬ 
ment  of  the  drainer  is  to  be  shown  in  adapting  the  course  of  his  drain 
to  the  change  of  circumstances. 

When  the  soil  and  subsoil  are  of  a  mixed  nature,  the  most  pre¬ 
vailing  parts  of  the  clayey  kind,  the  process  of  draining  is  considerably 
more  tedious  and  difficult  than  when  the  superficial  and  subjacent 
strata  are  disposed  with  greater  regularity.  In  such  lands,  the  col¬ 
lections  of  water  are  commonly  separated  from  each  other  by  the  in¬ 
tervening  beds  of  clay,  and  they  become  so  much  increased  in  time 
of  heavy  rains,  as  to  flow  over  these  obstructions,  and  rise  to  the 
level  of  the  surrounding  surface.  The  water,  thus  finding  a  free  pas¬ 
sage,  as  it  would  over  the  edges  of  a  bowl,  overflows  and  saturates 
the  ground,  rendering  it  so  wet  and  sour,  that  its  produce  becomes 
annually  more  scanty,  and  the  soil  itself  more  sterile  and  unproduc¬ 
tive. 

From  the  porous  beds,  in  the  case  of  these  mixed  soils,  frequently 
having  no  connexion  with  each  other,  it  will  require  as  many  deep 
drains  as  there  are  beds  of  this  kind,  in  order  fully  to  draw  off  the 
water  from  each  of  them.  A  drain  is,  therefore,  to  be  cut  down  from 
the  lowest  part  of  the  field  intended  to  be  drained,  up  to  the  most 
elevated  bed  of  porous  materials,  in  such  a  line  of  direction  as,  if  pos¬ 
sible,  to  pass  through  some  of  the  intermediate  ones,  and  thus  prevent 
the  labour  and  expense  of  making  larger  cuts  on  the  sides,  which  would 
otherwise  be  requisite. 
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all  1  r  t  ’  iM’  110  ™le  iS  Strict'y  applicable  in 

all  cases  ;  the  dramer  must,  therefore,  adapt  his  remedy  as  much  as 

possible  to  the  cause  of  injury.  One  end,  however,  to  be  aimed  at 

in  all  cases,  is  to  reach  the  bed  channel  nr  . 

water  is  retained.  ’  leSerV°lr’  ,n  whlch  th« 

In  flat  grounds,  a  drain  carried  through  .he  hollovvest  part  of  them 

side  of  it  •  1  at‘Ve  t0  the  SOi‘  f°r  "  cons*derabie  distance  on  each 
side  of  ,t,  because,  m  such  hollows,  the  soil  is  generally  deep,  and 

occupies  a  basin-shaped  cavity,  formed  by  the  retentive  subsoil 

Inch  supplies  the  water  to  the  soil  as  a  sponge.  If  the  drain  be 

(Carned  to  such  a  depth,  that  its  bottom  may  be  formed  in  the  reten- 

carried  7  ’  \h  "*7  ,Whl°h  ^  ^  retai"ed  the  latter  wil1  be 
ed i  away  through  the  former.  When  a  Hat  piece  of  ground  is 

Jh" !e  .  0"  ‘  6  ‘0P  °f  a  bank’  either  level  or  a  little  inclined  towards 

i  flaT  will  tat  "  IT08!  lik6ly  b6>  a  d,'ain  of 

he  flat  will  take  away  the  burst  of  water  near  the  top  of  the  slope  • 
because,  when  the  water  accumulates  in  the  subsoil,  upon  whi  e’ 
flat  ground  rests,  it  will  overflow  its  edge  in  wet  weather,  and  run 
>nng  down  by  the  force  of  gravity,  on  the  face  of  the  bank  belween 
e  soil  and  subsoil,  it  will  come  through  the  former  to  the  surface 
e  cases  of  wetness  in  land  which  have  been  mentioned  are  those 

r  y.PTee<\n§  fr0m  ®  oh  terraneous  water  arriving  at  the  surface 
Hroug  the  medium  of  fissures  or  openings ,  and,  fofthe  removal  of 

,,  e“e’  ?  h‘ger  daSS  ofclralns  is  required.  It  will  be  perceived 
at  the  depth  must  be  regulated  by  that  of  the  porous  stratum  which 

,  to  be  reached,  and  will  vary  from  three  to  four  feet,  aud  sometimes 

mote.  Before  begum, „g  to  open  these  drains,  it  is  generally  advisable 

cxeclInTf tn;lr  ^  tHe  SUbS‘anCeS  t0  bG  digSed 

In  making  these  pits,  the  materials  excavated  are  to  he  placed  at 
snch  a  distance  from  the  opening  on  the  lower  side  of  it,  as  not  again 
to  fall  back  or  press  in  the  sides.  These  are  to  be  sunk  down  to  the 
porous  stratum  but  should  no  water  be  found  after  sinking  a  co„- 
st  era  e  ept  ,  the  boring  rod  is  to  be  applied  to  ascertain  at  what 

,  6P  '  be  reached-  Cases  may  occur  in  which  water  cannot 

be  reached  even  with  the  auger,  and  in  this  case  the  previous  exami¬ 
nation  thus  made  will  save  further  trouble.  Such  preparatory  ex. 

M 
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amination  is  also  useful  in  enabling  the  drainer  to  form  an  estimate 
of  the  probable  expense  of  the  execution  of  the  work. 

The  superficial  wetness  of  lands  is  seen  to  proceed  from  causes 
different  from  those  by  which  springs  are  produced,  and  a  different 
plan  of  proceeding  must  be  adopted,  in  this  case,  to  carry  off  the 
water. 

It  is  well  known,  that  the  land  rendered  wet  by  water  springing 
from  below,  bears  a  very  small  proportion  to  that  injured  by  the  re¬ 
tention  of  the  water  that  falls  upon  the  surface  in  the  state  of  rain  ; 
and  that,  even  in  those  soils  which  are  usually  considered  dry,  the 
tardy  and  imperfect  escape  of  the  rainwater  renders  their  cultivation, 
in  many  cases,  difficult  and  precarious.  Their  fertility  also,  from  the 
same  cause,  is  often  below  what  would  uniformly  exist  under  a  state 
of  thorough  dryness.  This  is  experienced  in  a  greater  or  less  degree 
as  the  subsoil  is  retentive  or  porous. 

When  the  active  soil  is  incumbent  upon  deep  beds  of  sand  or  gra- 
vel,  the  water  that  falls  upon  the  surface  is  instantly  absorbed.  On 
the  contrary,  when  incumbent  on  massive  beds  of  impervious  till,  the 
water  must  run  slowly  off  over  the  surface,  saturating  in  its  course 
every  particle  of  the  ground  with  moisture  ;  or  in  the  event  of  a 
horizontal  or  hollow  surface,  remain  stagnant  until  evaporated  by  the 
sun,  or  absorbed  by  the  atmosphere.  Some  soils,  again,  rest  upon 
subsoils  partially  pervious  to  moisture.  These,  by  judicious  manage¬ 
ment  in  favourable  seasons,  produce  good  crops;  but  when  much 
rain  prevails,  they  are  neither  bulky  nor  of  good  quality.  Lastly, 
where  there  is  a  sufficient  body  of  active  soil  incumbent  upon  a  rock, 
which  is  open  from  its  numerous  fissures,  the  land  is  uniformly  fertile. 

If,  then,  we  observe  the  operations  of  nature,  we  shall  be  at  no  loss 
for  principles  to  guide  us  in  the  drainage  of  soils  rendered  wet  by 
surface  water.  In  the  last-mentioned  example,  the  open  rock  under 
the  soil  affords  frequent  and  pretty  uniform  channels  of  escape  for  the 
water;  and  hence  the  obvious  suggestion  of  the  frequent-drain  sys¬ 
tem,  which,  by  effecting  a  complete  and  uniform  dryness,  produces 
results  perfectly  analogous  to  those  of  nature. 

When  drains,  placed  near  each  other,  have  been  executed  some 
time,  innumerable  small  fissures  will  be  found  in  the  subsoil,  extend¬ 
ing  from  drain  to  drain.  These  are  caused  by  the  contraction  of  the 
substance  composing  it,  arising  from  its  drier  state,  and  they  generally 
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reach  to  the  level  of  the  bottom  of  the  drains.  They  will  no  doubt 
oe  more  or  less  glutted  up,  from  lime  to  time,  by  the  minute  alluvial 
a,  tides  earned  down,  and  left  in  filtration  by  the  rain  water  ;  but 
the  constant  contraction  and  expansion  of  the  unmoved  subsoil  by  the 
a  ternations  of  moisture  and  drought,  have  a  perpetual  tendency  to 

I  em°Ve  em’. S° that’  aS  lonS  as  tha  *ains  flow  freely,  there  will  never 
be  wanting  minute  channels  for  the  percolation  of  the  water  from  all 
parts  towards  the  drains. 

It  »  evident,  however,  that  this  property  of  the  soil  cannot  be 
evolved  to  the  necessary  extent,  unless  the  drains  be  placed  so  close 
eac  o  ei  as  to  effect  a  thorough  and  speedy  absorption  of  the 
superfluous  moisture  retained  between  them  ;  for  the  lower  strata  are 
so  withdrawn  from  the  direct  influence  of  the  sun  and  atmosphere, 
no  considerable  portion  of  the  moisture  retained  by  them  could 
escape  without  the  intervention  of  numerous  artificial  openings,  and 

7  01  ®’  „e,na!  &SUreS  COnse(luent  ^eir  action  could  not  be 

adheS'Ve  S0Hs  thor°ughly,  a  great  number  of 
di a, ns  are  necessary;  and  they  must  be  disposed  in  such  a  way  as 

o  collect  and  convey  the  water  every  where  from  the  surface.  When 

,7  PPe"S  t0fbe  h°‘l0WS  °r  irregulai'ities  in  the  surface  of  the 
anc ,  water  may  often  be  observed  to  continue  standing  in  them  at 
a  distance  of  but  a  few  feet  from  the  drains. 

The  chief  object  in  view  in  this  species  of  drainage  beine  the  re- 
mova  of  surface  water,  the  term  surface-draining  has  been  applied 
“  ‘  '  ,  '™, 7  “  sometimes  being  placed  in  the  furrows  of  the 
6  ’  ‘  aS  a.  S°  bee"  Called  f«rrow-dmining  ;  and  from  the  drains 

Z::LaIireqUent  il,tC"a,S’  U  "aS  ^  thefrequen. 

This  system  was  originally  employed  in  draining  the  heavy  clays 
of  Essex,  and  was,  for  a  length  of  time,  confined  to  that  county  U 
bas  now  gradually  extended  itself  over  all  the  heavy  soils  in  England 

::  z  pred  to  a  “  “ -  ~ 

country.  Though  expensive,  It  is  efficient  and  easily 
1  actised,  and  produces  an  immediate  effect  on  the  land.  It  may  be 
advantageously  combined  with  the  system  of  deeper  drains,  the  latter 
being  employed  to  intercept  the  springs  and  larger  body  of  wa! 

surface.  *  ‘°  8'Ve  “  ,"C1'eaSetl  deSree  of  <V>ess  to  the 
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The  principle  adopted  in  laying  out  this  class  of  drains  is  to  form 
one  or  more  main  or  receiving  drains  across  the  ground  to  be  drained, 
and  to  conduct  into  them  the  minor  drains,  which  follow  the  direction 
of  the  ridges.  The  larger  drains  receive  the  water  from  the  smaller 
drains,  and  they  should  always  be  cut  deeper  than  those  coming  into 
them,  that  the  water  may  have  a  free  drop,  which  will  prevent  the 
lodging  of  sand  or  mud  abotit  the  junction  of  the  drains.  Open  cuts 
or  ditches  should  never,  except  from  necessity,  be  adopted,  as  they 
are  apt  to  get  fdled  with  mud  and  grass,  by  which  water  is  thrown 
back  into  the  smaller  drains,  which  often  chokes  them  ;  besides,  the 
loss  of  land,  annoyance  in  ploughing,  constant  expense  of  cleaning, 
and  unsightly  appearance,  are  serious  objections. 

The  main  drain  being  made,  matters  are  prepared  for  setting  off 
and  extending  the  smaller  drains  through  the  field.  Ihey  may  be 
executed  at  any  season  when  the  weather  will  permit.  It  is  better  to 
execute  the  draining  when  the  fields  are  in  grass,  just  before  being 
brought  under  tillage,  as  in  this  case,  the  work  can  be  done  in  all 
sorts  of  weather  in  a  more  cleanly  manner. 

In  laying  off  the  drains,  the  first  object  for  consideration  is  the 
nature  of  the  subsoil.  If  it  consists  of  a  strong  till,  the  distance  fiom 
drain  to  drain  may  be  from  twelve  to  eighteen  feet  ;  if  a  lighter  and 
more  porous  subsoil,  a  distance  from  eighteen  to  thirty  feet  will  be 
close  enough  ;  and  in  more  open  subsoils,  they  may  be  placed  a  still 
greater  distance  asunder.  They  are  laid  off  in  parallel  lines,  usually 
in  the  direction  of  the  ridges  of  the  field.  The  longitudinal  direction 
is,  in  all  cases,  to  be  preferred,  as  the  chances  of  the  drains  being 
choked  up  by  depositions  of  mud  or  other  alluvial  matter  are  thereby 
diminished  ;  and,  in  the  event  of  a  drain  being  stopped,  the  water 
will,  either  by  its  altitudinal  pressure,  force  through  the  obstruction, 
or,  by  bursting  out  at  the  surface,  will  show  very  nearly  the  spot 
where  the  evil  exists. 

It  is,  however,  a  very  general  opinion,  that  drains  laid  off  in  this 
manner  will  not  be  so  effectual  in  drying  the  land  as  when  placed 
across  the  ascent;  but  it  is  believed,  that  this  opinion  can  be  shown 
to  be  erroneous.  Drains  drawn  across  a  steep,  cut  the  strata  or  layers 
of  subsoil  transversely ;  and,  as  the  stratification  generally  lies  in 
sheets,  at  an  angle  to  the  surface,  it  will  be  seen,  by  referring  to 
the  annexed  figure,  that  the  water  passing  in  or  between  the  strata, 
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immediately  below  the  bottom  of  one  drain,  may  come  to  the  surface 
before  reach, „g  the  next  lower  drain,  as  at  «  „  a.  But,  as  water 


Fig.  42. 


■ends  to  the  lowest  level  in  all  directions,  if  the  stratabe  cut  longi¬ 
tudinally,  by  a  dram  passing  down  the  acclivity,  the  bottom  of  which 
cuts  each  stratum  to  the  same  distance  from  the  surface,  as  repre¬ 
sented  by  the  line  b  b  b,  the  water  will  flow  into  the  drain  at  the 

ersecting  point  of  each  sheet  or  layer,  on  a  level  with  the  bottom 
Of  the  chain,  leaving  one  uniform  depth  of  dry  soil.* 

It  IS  of  importance  to  be  accurate  in  laying  off  the  drains  as  de¬ 
scribed,  as  it  secures  uniformity  of  dryness,  and,  in  all  future  opera- 
tons,  or  at  any  time,  it  is  easy  to  ascertain  the  line  of  any  drain,  it 
may  prove  of  use  after  times,  to  have  a  plan  of  each  field,  with  the 
"tmg  °.  the  parallel  drains  and  main  drains  accurately  laid  down, 

and  the  lengths  and  distances  marked  in  figures,  to  remain  as  a  re- 
ierence. 


Having  considered  the  causes  from  which  wetness  in  land  proceeds 

1  6  des.cr'Pt,on  and  arrangement  of  drains  best  calculated  for 

removing  it,  it  now  remains  to  point  out  the  proper  size  of  such 
drains,  and  the  manner  in  which  they  are  to  be  executed. 

The  most  general  plan  of  performing  this  sort  of  work  is  to  pay 

be  workmen  a  stipulated  sum  per  perch,  or  score  of  perches.  In 

Ins  case,  the  work  should  be  frequently  inspected  from  time  to  time 
o  see  that  it  is  performed  to  the  proper  and  required  depth,  that 
e  eat  th  taken  out  ,s  laid  in  such  a  manner  as  not  to  fall  down  again 
nto  the  drain,  and  that  the  surface  mould  is  kept  on  one  side,  apart 
iiom  the  materials  composing  the  inferior  stratum. 

e  dimensions  of  drains  must  depend  on  the  nature  of  the  soil 
the  position  of  the  land,  and  a  great  variety  of  other  circuinstancl 
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dhe  width  of  the  drain  at  the  top  is  regulated  by  its  depth,  it  being 
usual,  except  in  the  case  of  very  hard  and  tenacious  substances,  to 
make  the  sides  of  the  drain  slope  from  the  top  to  the  bottom,  to  pre¬ 
vent  the  earth  from  falling  in  after  it  has  been  opened  to  the  neces¬ 
sary  depth.  In  the  frequent-drain  system,  the  drains  are  of  a  more 
uniform  depth  than  when  the  object  is  to  intercept  the  course  of 
springs.  In  the  latter  case,  they  must  be  of  a  sufficient  depth  to  reach 
the  water.  It  is  not,  however,  necessary  that  the  drain  should  be  of 
this  depth  throughout,  for  if  the  spring  be  opened  at  any  particular 
place,  and  a  sufficient  aperture  made  for  the  water  to  flow  into  the 
drain,  the  object  in  view  will  be  accomplished. 

As  the  work  proceeds,  it  is,  therefore,  advisable  to  form  pits  or 
holes  at  intervals  along  the  course  of  the  drain,  by  which  the  water 
will  be  allowed  to  flow  up  from  below  into  the  cavity  of  the  drain, 
and,  in  this  manner,  the  labour  of  sinking  the  drain  to  a  great  depth 
is  avoided.  The  application  of  this  principle  had  been  familiar  from 
the  remotest  times  in  the  sinking  of  wells ;  but  it  was  not  till  after 
the  middle  of  the  last  century  that  the  same  principle  was  applied  to 
the  drainage  of  land.  This  was  done  by  Mr.  Elkington,  a  farmer 
and  drainer  in  Warwickshire,  from  whom  that  system  of  drainage 
derived  its  name.* 

In  all  cases  where  the  water  to  be  reached  is  at  some  depth,  the 
drains  should  be  made  of  sufficient  dimensions  to  effect  the  purpose. 
They  should  rarely  be  less  than  from  three  to  four  feet  deep,  even 
where  the  pervious  strata  lie  at  less  depth,  for  the  purpose  of  perma¬ 
nence  and  greater  security.  They,  must,  however,  be  carried  through 
the  impervious  stratum  immediately  above  the  water,  should  this  be 
five,  six,  or  even  seven  feet  below  the  surface,  though  the  expense 
and  difficulty  of  executing  the  work  increase  in  a  great  proportion  as 
the  dimensions  of  the  drains  increase. 

Drains  intended  to  carry  off  surface  water  need  not  be  more  than 
from  twenty-six  to  thirty  inches  deep,  which  admits  of  a  suffi¬ 
cient  depth  over  the  stones  or  other  materials  used  in  filling,  to 
guard  against  injury  from  the  treading  of  the  working  cattle  in  the 
cultivation  of  the  land. 

A  full  exposition  oi  the  principles  upon  which  Elkington  proceeded,  and 
the  practice  he  adopted,  will  be  found  in  Johnston’s  Treatise  on  Draining  and 
Embanking — Edinburgh,  1834. 


DRAINING. 


167 


I  he  situation  of  the  drains  being  ascertained,  the  position  of  each 
is  marked  out  by  a  line  and  pins  placed  along  it,  or,  in  the  case  of  the 
smaller  drams,  by  the  plough.  I„  the  latter  case,  it  has  been  said, 
the  diains  are  usually  placed  in  the  furrows  of  the  field,  and  the 
plough  passing  up  and  down  each  furrow  and  paring  off  a  slice  from 
each  side,  as  deep  as  convenient,  abridges  the  labour  in  opening  the 
,am  w  a  material  degree.  It  is  hardly  necessary  to  mention  that 
t  le  drams  are,  in  every  case,  commenced  at  the  lower  end,  and  ear¬ 
ned  up  the  acclivity.  The  drain  is  seldom  formed  to  the  req  uired 
depth  at  a  single  operation,  the  more  usual  way  being  to  sink  a  few 
perches  or  rods  a  spading  or  two  in  depth,  and  then  going  over  it  again 
and  so  on  to  the  bottom.  Should  the  drain  become  so  much  dimi¬ 
nished  in  width  as  not  to  admit  the  common  spade  and  shovel,  a  nar- 
rower  spade,  Fig.  43,  is  to  used,  and  a  scoop,  Fig.  44,  for  taking  out. 

,  ujs.  .3,  44.  the  loose  earthy  matters.  The  bottom  of  the  drain 
*  slloulc!  be  cut  as  straight  and  uniform  as  possible,  so 
that  the  water  may  flow  freely  along  at  all  places ;  and 
it  is  better  to  cut  a  little  deeper  where  there  is  any 
sudden  elevation  of  the  surface,  than  to  follow  it, 
even  should  it  still  possess  a  certain  degree  of  inclina- 
tion  to  carry  off  the  water;  and  where  sudden  hollows 
occur,  the  cutting  may,  on  the  same  principle,  be  less 
deep.  Attention  to  this  admits  of  after-straightening 
or  levelling  the  surface  of  the  land,  without  any  injury 
to  the  drains. 


The  materials  used  in  filling  drains  are  numerous.  Where  stones 
can  be  procured,  they  are  invariably  employed,  and  in  their  absence 
tiles,  furze,  or  bramble  of  any  description. 

Where  the  stones  are  small,  they  may  be  thrown  promiscuously 
into  the  drain,  and  there  will  be  a  sufficient  passage  through  them  for 
the  water  to  run,  unless  the  quantity  is  great.  In  the  latter  case  an 
opening  is  made  by  placing  the  larger  stones  in  such  a  manner  as  to 
form  a  hollow  triangle,  having  the  bottom  of  the  drain  for  its  base. 
The  smaller  stones  are  carefully  placed  by  the  hand  on  each  side  of 
(hose  forming  the  sides  of  the  triangle,  until  a  level  surface  is  formed, 
after  which  the  remainder  of  the  stones  is  thrown  promiscuously  in. 
When  the  bottom  of  the  drain  is  soft,  it  is  frequently  found  necessary 
to  place  a  row  of  flat  stones  along  it  before  placing  the  others.  These 
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solve  as  a  base  for  the  upright  stones,  and  also  prevent  the  earthy 

materials  from  collecting  in  such  quantities  as  to  stop  up  the  course 
of  the  drain. 

The  size  of  the  stones  used  in  filling  will  depend  on  that  of  the 
drains.  They  may  be  used  of  considerable  dimensions  in  the  larger 
class  of  drains  without  any  impropriety,  but  in  those  of  the  opposite 
description  they  must  be  broken  small,  otherwise  they  are  liable  to 
choke  up  the  course  of  the  drain.  The  stones  are  laid  down  on  the 
upper  side  of  the  drain,  and  the  earth  taken  out  of  it  on  the  lower. 
It  is  very  desirable  that  the  stones  should  be,  if  possible,  laid  down 
before  the  drain  is  commenced,  as  it  is  often  necessary  to  fill  it  up 
again  as  fast  as  it  is  formed,  to  prevent  the  sides  from  falling  in, 
which,  when  it  occurs,  occasions  a  great  deal  of  extra  work.  This 
most  frequently  happens  in  ground  under  tillage,  the  soil  being  then 
much  less  adhesive  than  when  in  grass.  Circumstances  sometimes 
occur  which  prevent  the  stones  from  being  laid  down  beforehand,  and 
they  are  often  brought  forward  while  the  work  is  going  on.  Under 
the  eye  of  an  attentive  and  intelligent  director,  this  may  be  done 
without  danger ;  but,  even  then,  unforeseen  occurrences  sometimes 

prevent  the  possibility  of  getting  the  materials  forward  for  several 
days. 

The  stones  may  either  be  laid  down  at  intervals  by  the  sides  of  the 
drains,  to  be  there  broken,  or  being  broken  in  masses  in  some  con¬ 
venient  spot,  and  at  such  convenient  seasons  as  best  suit  for  the  em¬ 
ployment  of  spare  labour,  they  can  be  brought  by  the  carts  ready  to 
be  filled  in.  No  stones  thould  be  filled  in  until  the  whole  line  of 
dram  has  been  cut  out  and  inspected  ;  but  the  sooner  drains  are  com¬ 
pleted  after  being  cut  the  better,  and  they  should  always  be  filled 
from  the  higher  level  downwards.  Sometimes,  where  there  is  much 
tendency  of  the  sides  to  fall  in,  it  becomes  necessary  to  fill  in  going 
along.  Cutting  in  the  summer,  when  there  is  little  water  in  the  soil, 
or  in  any  dry  season,  saves  much  of  this.  In  soft  or  sandy  bottoms, 
by  cutting  the  drains  to  half  the  depth  in  the  first  instance,  and 
allowing  them  to  remain  so  until  the  water  has  been  voided  from  the 
upper  stratum  of  the  soil,  the  lower  part  may  then  be  cut  out  with 
less  danger  of  falling  in  as  the  work  is  executed. 

-Tiles  are  used  in  filling  drains  when  stones  cannot  be  procured, 
which  is  sometimes  the  case  in  flat  and  clayey  districts.  They  are 
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wupl°yec!  Whh  greateS.t  advantaSe  in  ^  smaller  class  of  drains. 

as  Xre  th  31 6  USed’  'l 13  Seld°m  "ecessary  t0  make  the  drains  as  deep 

7  l  ^  ,0  8d  Wi‘h  St°neS;  fOT  p!aced  at  a  great 
pth  from  the  surface,  and  not  covered  with  any  more  porous  nn- 

enal  than  the  soil  itself,  the  surface  water  finds  its  way  into  ,Ued 

Hcm  bTfo  ,ffirfCUlly'  The  dra,n  is  als0  carried  <lown  as  narrow  as 
be  rormed,  the  excavation  at  the  bottom  being  of  nearly  the 

circular  niecS'07  "  f  ‘ileS'  Th<5  ^  ^  ^  of  a  «emi- 
of  about  f  !  °  eart)  ’  manufac!ured  ln  the  same  manner  as  bricks, 
fourteen  inches  m  length,  and  perforated  with  holes  to  admit 

the  water  to  pass  through  from  the  soil  to  the  conduit  formed  for  i 

recept,on  Fiat  soles  are  made  of  the  same  material,  on  whi^ 

arched  tiles  are  to  rest,  to  prevent  the  loose  matter  of  the  soil  from 
rilling-  up  the  opening. 

The  other  materials  for  forming  a  passage  for  the  water  in  the  drains, 
a.e  bramble,  furze,  gravel,  or  any  other  porous  substances.  They 
aie  all  more  or  less  temporary,  according  to  the  particular  substance 
employed,  and  should  never  be  used  if  either  stones  or  tiles  can  be 
procure!..  Various  other  modes  have  been  recommended  of  fillino 
drains,  and  local  names  given  to  each  of  them ,  but,  in  a  work  like  the 

present  they  are  undeserving  of  notice,  as  they  can  seldom  be  recom- 
mended  to  the  practical  farmer. 

After  the  conduit  or  passage  is  formed,  or  the  first  course  of  smaller 
stones  placed  the  bottom,  as  the  case  may  be,  the  drains  are  to  be 

,  St'n  ,fUrtl7  7h  Sma11  stc~  other  porous  materials  to  within 
teen  inches  of  the  surface  of  the  ground.  The  upper  surface  of  the 

27  Tf  T  "ade  St,'al'ght  and  Unif0™b  *he  w^Ie  should  be 
neatly  and  closely  covered  with  turf  cut  from  the  adjoining  surface 

or  brought  from  some  suitable  place.  Strict  attention  to  the  execu- 

t,on  of  this  operation  is  of  the  first  importance,  as  the  passage  of  the 

wa  er  in  the  dram  may  be  impeded  or  altogether  stopped  by  particles 

o  oose  earth  going  down  among  the  stones.  When  the  land  is  under 

tillage,  and  turf  cannot  be  procured  in  an  adjacent  situation,  some 

other  materials  must  be  employed,  such  as  straw  or  rushes.  The 

earth  which  was  taken  from  the  surface  of  the  drain  is  now  placed 

over  t  ie  stones,  and  the  more  impervious  substances  taken  from  the 

bottom  of  the  drain  are  to  be  shovelled  in  as  the  filling  advances 

the  t0p  °f  the  dram  is  somewhat  higher  than  the  surrounding 
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surface.  The  purpose  of  thus  raising  it  is  to  provide  for  the  subsi¬ 
dence  of  the  loose  earth,  which  will  afterwards  become  more  compact, 
and  occupy  a  smaller  space.  Where  the  surface  of  the  stones  has  been 
carefully  covered,  so  as  to  prevent  the  admission  of  the  loose  particles 
of  earth  among  them,  the  plough  may  be  used  for  filling  in  the  re¬ 
mainder  of  the  drain. 

When  the  drain  is  thus  completed  it  is  still  necessary,  and  par¬ 
ticularly  where  the  land  is  under  tillage,  carefully  to  inspect  it  from 
time  to  time,  and  to  see  that  no  surface  water  finds  its  way  into  it  by 
any  direct  communication.  If  any  hole  be  found,  it  ought  to  be  im¬ 
mediately  stopped  up,  as  a  channel  of  this  kind  will  sometimes  carry 
enough  of  mud  into  a  drain  to  choke  it  entirely,  and  prevent  the 
course  of  the  water.  Water  from  the  surface  should  find  its  way  into 
the  drains  by  gradual  percolation  through  the  covering  placed  over 
them,  instead  of  by  any  direct  channel. 

Draining  has  occupied  much  of  the  attention  of  farmers  for  some 
time  past,  and  in  the  more  improved  districts  no  other  branch  of  hus¬ 
bandry  has  attained  to  greater  perfection.  It  is  indeed  at  the  foun¬ 
dation  of  all  other  improvements  in  land,  and  must  take  precedence 
of  them  all.  The  practice  of  the  frequent-drain  system  appears  to  be 
one  of  the  most  important  improvements  in  modern  agriculture,  and, 
when  combined  with  deep  pulverization,  enables  the  farmer  to  impart 
such  a  degree  of  fertility  to  the  soil  as  he  was  hitherto  incapable  of 
producing. 

The  thorough  drainage  of  lands  suffering  from  excess  of  moisture 
is  indispensable,  before  that  degree  of  pulverization  can  be  produced, 
which  is  essential  to  fertility.  It  was  the  want  of  thorough  drainage 
which  formerly  rendered  deep  working,  or  trench  ploughing,  a  hazar¬ 
dous  and  dangerous  operation,  especially  on  heavy  lands  with  a  close 
subsoil.  The  fertility  of  the  soil  is  known  to  depend  in  a  great  degree 
on  the  facility  with  which  a  due  degree  of  pulverization  can  be  main, 
tained,  and  this  quality  in  its  turn  is  influenced  by  the  relative  pro¬ 
portions  of  the  different  ingredients,  and  their  capability  of  retaining 
or  freely  parting  with  moisture. 

The  precise  proportion  of  the  substances  most  conducive  to  fertility 
in  the  soil  is  rarely  found  to  exist  in  nature.  Indeed  the  soil  of  many 
districts  consists  almost  wholly  of  clay,  and  consequently  their  culti¬ 
vation  has  hitherto  been  rendered  a  matter  of  extreme  uncertainty, 
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f°”  the  mechanical  arrangement  being  so  liable  to  be  disorganized 
by  an  excess  of  either  wet  or  drought,  the  pulverization  in  either  case 
bemg  comp  etely  destroyed.  The  property  which  all  soils  inherently 
possess  ot  alternate  expansion  and  contraction,  according  to  their  com- 
paratrve  state  of  wetness  or  dryness,  is  also  of  service,  to  explain  the 
theory  of  pulverization.  Were  it  not  for  this  property  it  would  be 
ogether  tmposstble  to  prepare  our  heavy  clay  soils  for  the  reception 
e  seed.  .  Fallows  no  doubt  are  of  use,  but  they  are  only  advan¬ 
tageous  ,n  virtue  of  it.  In  a  favourable  season,  for  example,  with 
alternation.  of  sunshine  and  moderate  showers,  clay  fallows  can  be 
reduced  to  a  very  fine  state  of  pulverization,  this  power  of  contraction 
and  expansion  being  then  in  active  operation  5  but  in  extreme  wet  or 
ary  seasons,  pulverization  does  not  take  place,  and  the  summer-fallow 
>s  in  either  of  these  cases  of  little  advantage,  a  casualty  which  is  of 
lequent  occurrence  ,11  our  variable  climate.  Until  lately,  however, 
ne  fallow  was  the  acknowledged  mean  of  restoring  the  fertility  of 
soi  s  exhausted  by  over  cropping  or  other  mismanagement,  but  this 
expensive  operation  is  now  superseded  in  a  great  degree  by  thorough 
drainage  and  deep  working  afterwards  during  the  winter,  by  which 

the  required  depth  of  soil  is  obtained  without  interfering  with  the 
cropping  of  the  land.  b 

It  must  be  observed,  however,  that  the  system  of  thorough  drain¬ 
age,  owever  perfect,  ,s  not  rendered  complete,  until  the  operation  of 
subsoil  ploughing  is  accomplished.  Many  farmers  consider  they  have 
comp  ete  t  leir  task,  when  the  drainage  is  performed  to  their  satis¬ 
faction,  whereas  ,t  is  merely  a  part  of  the  system,  and  only  a  means 
towards  an  end,  and  subsoil-ploughing  will  in  most  instances  be  found 
indispensable  to  its  perfect  completion. 

When  rain  water  falls  upon  the  surface  of  the  land,  all  that  is  su¬ 
perfluous  naturally  sinks  to  the  bottom  of  the  furrow;  or,  in  other 
words  to  the  subsoil,  and  if  the  latter  is  retentive,  the  wafer  will 
naturally  there  remain  stagnant.  Hence  the  necessity  of  stirring  the 
subsoil  to  prevent  the  water  from  meeting  any  obstruction,  until 
1  arrives  at  what  may  be  denominated  the  second  surface,  whence  it 
wi  percolate,  seeking  the  lowest  level,  until  it  reaches  the  drains. 

’I  he  fissures  in  the  soil  consequent  on  thorough  drainage,  may  in 
many  cases  convey  the  water  with  facility  to  the  drains,  yet  it  will  be 
only  under  very  peculiar  circumstances  that  this  necessary  operation 
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of  subsoil-ploughing  can  be  dispensed  with  ;  besides  it  is  trusting  to 
an  uncertainty  which  may  cause  much  disappointment  and  loss,  for  in 
retentive  soils  the  lower  strata  are  so  far  removed  from,  and  imper¬ 
vious  to,  the  action  of  the  atmosphere,  that  unless  these  fissures  are 
superinduced  by  the  aid  of  the  subsoil  plough,  a  considerable  time 
may  elapse  before  they  naturally  take  place.  It  is,  however,  to  be 
regretted,  that  a  large  proportion  of  the  drains,  on  the  frequent-drain 
principle,  will  not  admit  of  this  operation  on  account  of  being  filled 
to  within  ten  or  twelve  inches  of  the  surface  with  stones.  Many  in¬ 
telligent  farmers  fill  their  drains  on  this  principle  ;  but  it  must  be  ad¬ 
mitted  that  they  have  formed  a  very  erroneous  estimate  of  the  impor¬ 
tance  of  deep  working,  and  have  thus  deprived  themselves  of  the 
advantages  to  be  derived  from  its  adoption.  It  is  now,  in  fact,  well 
established  that  thorough  draining  of  itself,  however  beneficial,  is  not 
more  important  than  deep  working,  and  it  is  only  by  adopting  the 
former,  that  we  are  enabled  to  execute  the  latter  operation  with 
safety.  It  is,  indeed,  from  the  combined  effects  of  draining  and  deep 
working,  that  the  greatest  improvement  tnay  be  expected,  and  when 
this  is  accomplished  in  a  proper  manner,  no  definite  limits  can  be  as¬ 
signed  to  the  productive  powers  of  the  soil.* 

*  “  In  using  the  subsoil  plough  it  is  necessary  to  proceed  with  caution,  and  per¬ 
form  the  operation  judiciously.  Many  individuals  subsoil  their  ground  when  it 
is  in  a  soft  pliant  condition,  so  that  in  place  of  breaking  the  soil  in  pieces,  the 
plough  is  merely  dragged  through  it ;  and  this  injudicious  use  of  the  subsoil 
plough  has  tended  very  materially  to  prejudice  the  minds  of  many  agriculturists 
against  it.  We  would  therefore  recommend  all  those  who  intend  using  the  sub¬ 
soil  plough  to  examine  minutely  into  the  state  of  their  subsoil  before  commencing 
operations,  and  upon  no  account  to  persevere  unless  there  is  prospect  of  the  plough 
leaving  in  its  course  openings  for  the  escape  of  the  water,  for  they  may  rest  as¬ 
sured  that  the  desired  amelioration  can  be  only  obtained  by  a  judicious  applica¬ 
tion  of  the  instrument.  It  may  also  be  remarked  that  much  misconception  pre¬ 
vails  with  respect  to  subsoil  and  trench  ploughing  ;  these  two  operations  being 
often  confounded  together  without  making  any  distinction  between  them,  whereas 
no  two  operations  are  more  distinct  or  more  different  in  their  immediate  re¬ 
sults.  In  confirmation  of  this  opinion  we  have  only  to  refer  to  the  practice  and 
experience  of  Mr.  Smith.  That  gentleman  being  well  aware  of  the  compact 
nature  of  the  subsoil  on  Deanston  farm,  was  led  to  devise  some  means  whereby 
he  might  be  enabled  to  break  it  up  or  stir  it,  so  that  the  water  might  readily  de¬ 
scend  and  make  its  way  towards  the  drains.  The  principal  obstacle  which  pre- 
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1  lie  most  frequent  impediments  to  the  common  operations  of  til 
lage  are  those  arising  from  an  excess  of  moisture,  from  the  roots  of 

seated  itself  against  the  accomplishment  of  this  object  was  the  barren  nature  and 
general  poverty  of  the  subsoil.  Mr.  Smith  was  aware  that  he  could  not  brim. 
Ins  to  the  surface  with  the  trench  plough  without  endangering  the  fertility  of 
■e  whole  mass  for  perhaps  many  years  to  come,  and  hence  the  idea  of  subsoil- 
plough, ng  first  occurred  to  him,  by  which  means  the  lower  stratum  would  be 
s  .rred  without  bringing  as  much  to  the  surface  as  could  in  any  shape  endanger 
,e  fertility  of  the  active  soil.  He  thus  attained  the  end  he  had  in  view  The 
atmospheric  air  was  enabled  to  act  freely  on  the  subsoil,  and  the  rain  water! 
passing  through  the  surface  soil,  carried  along  with  it  a  certain  portion  of  enrich- 
mg  matter,  which  was  imparted  to  the  barren  under-soil.  He  was  thus  enabled 
gra  ua  ly  to  extend  the  depth  of  his  active  soil  from  a  few  inches  to  a  depth  of 
mm  een  or  fteen,  and  what  was  formerly  barren  subsoil  now  constitutes  three- 
fifths  of  the  active  soil  on  Deanston  farm.  It  would  therefore  appear  that  those 
o  make  an  outcry  against  the  system  as  bringing  up  a  pernicious  subsoil  to  the 
surface,  are  not  aware  that  the  subsoil  plough  was  invented  purely  to  prevent 
such  an  occurrence,  and  that  Mr.  Smith  did  not  use  the  trench  plough,  or  in- 
crease  h,  depth  of  active  soil  until  he  was  convinced  that  he  could  do  so  with 

When  increasing  the  depth  of  the  plough  furrow,  or  active  soil,  therefore 
much  care  and  judgment  are  required  to  prevent  such  a  quantity  of  the  subsoil 

wIoTe  :T-,t0fthe  SUrfaCe  “  ^  h’  ^  utility  of 

vhole.  .  Ubsoils,  for  instance,  that  have  a  considerable  portion  of  sand  or  gravel 

■r  composition  may  be  deepened  more  expeditiously  than  clay  soils,  and  it 

would  perhaps  be  advisable,  especially  where  strong  clay  or  till  prevails,  nTt  to 

exceed  m  depth  above  half  an  inch  or  so  at  each  ploughing,  until  the  desired 
depth  i&  obtained,  sa,y  from  ten  to  twelve  inches. 

anirrTr  WiU  dePe,'d  UP°"  the  ‘he  soil,  the  situation, 

he  -tate  of  the  weather  when  the  operation  is  performed,  and  upon  the 

quantity  of  manure  which  the  farmer  may  have  at  his  command,  for  it  is  natural 
suppose  that  the  active  soil  will  be  in  some  degree  deteriorated  by  bringing 
up  a  quantity  of  poor  subsoil,  and  will  therefore  require  a  greater  supply  of  ma¬ 
nure  in  le  i  st  instance  than  otherwise  ;_but  however  abundant  the  application 
o  vegetable  or  animal  manure,  lime  is  no  less  necessary  in  the  majority  of  cases 
for  the  purpose  of  correcting  any  acidity  which  that  portion  of  the  subsoil  may 
ave  imparted  to  the  former  active  soil.  We  have  stated  ten  or  twelve  inches 
as  being  all  that  is  required  for  the  active  furrow,  but  we  believe  that  if  sufficient 
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trees,  and  shrubs,  from  stones  both  on  the  surface  and  throughout 
the  depth  of  the  soil,  from  certain  shrubs  and  plants  spreading  over 


manure  could  be  obtained,  and  the  mechanical  arrangement  of  the  soil  were  such 
as  to  admit  of  a  free  circulation  of  the  atmospheric  air,  that  the  productive 
powers  of  every  soil,  excepting  pure  sand,  would  be  increased  by  stirring  it  to  a 
much  greater  depth.  It  would  at  all  events  be  advisable  after  the  lapse  of  a  few 
years,  when  the  land  has  been  thoroughly  drained  and  subsoiled  in  the  manner 
described,  to  have  it  trench-ploughed  to  the  depth  of  fourteen  or  sixteen  inches, 
and  this  operation  should  be  regularly  performed  afterwards  at  intervals,  but  if 
the  subsoil  is  constituted  wholly  of  till  or  clay,  we  would  certainly  recommend 
more  caution,  and  rather  prefer  subsoiling,  more  especially  if  manure  is  not  at 
command  ;  indeed  if  an  extra  supply  of  manure  cannot  be  procured,  subsoiling 
should  always  be  preferred  to  trench-ploughing.  The  importance  of  deep  culti¬ 
vation  will  be  more  apparent  if  we  consider  the  nature  and  habits  of  plants. 
Wheat,  for  instance,  and  almost  every  kind  of  vegetable  will  strike  their  fibres 
in  search  of  nourishment  to  such  a  depth,  that  it  is  difficult  to  determine  how  far 
they  will  penetrate  when  not  opposed  by  any  impenetrable  or  pernicious  quality 
in  the  under-soil.  That  sickening  or  exhausted  effect  produced  by  a  too  frequent 
repetition  of  the  same  kind  of  crop,  will  also  be  diminished,  for  whether  this 
arises  from  some  element  in  the  soil  necessary  to  the  growth  of  the  plant  being 
exhausted,  or,  as  has  been  supposed,  from  the  excrement  or  some  pernicious  sub¬ 
stance  which  is  produced  by  the  plants  themselves,  the  deepening  of  the  soil  will 
in  either  case  counteract,  to  a  certain  extent,  the  bad  effects  produced  by  a  too 
frequent  repetition  of  the  same  kind  of  crop ;  and  this  will  be  more  apparent 
according  to  the  depth  operated  upon.  In  accordance  with  the  foregoing  obser¬ 
vations  on  deep  ploughing,  the  propriety  of  proceeding  with  this  operation  early, 
or  immediately  after  harvest,  will  be  apparent,  so  that  the  soil  intended  for 
spring  culture  may  receive  the  benefit  of  those  alternate  changes  in  the  weather, 
which  are  so  necessary  to  its  perfect  pulverization  ;  for  in  this  case  the  applica¬ 
tion  of  a  grubber  in  the  spring  will  be  found  an  excellent  substitute  for  the 
plough,  and  all  that  is  necessary  for  preparing  the  ground  to  receive  the  seed. 
This  stirring  of  the  ground,  instead  of  ploughing,  possesses  many  advantages ;  as 
we  not  only  dispense  with  a  very  precarious  operation  on  clay  soils  when  the 
spring  proves  wet,  but  we  also  preserve  that  nice  mechanical  arrangement  which 
has  been  produced  by  the  alternate  frosts  and  thaws  throughout  the  winter,  and, 
what  is  no  less  valuable,  the  exposure  of  newly  ploughed  land  in  a  dry  spring  is 
completely  avoided.  We  are  aware,  indeed,  that  it  was  impossible  before  the 
system  of  thorough  drainage  was  introduced,  to  maintain,  for  any  length  of  time 
at  least,  clay  soils  in  a  fine  state  of  pulverization,  from  the  circumstances  of  the 
rain  water  not  escaping  readily,  owing  to  the  retentive  nature  of  the  subsoil.  In 
consequence  of  this  peculiarity,  the  more  finely  clay  soils  were  pulverized,  the 
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the  ground,  and  from  irregularities  in  the  surface  of  the  land.  The 

a  branch  of  drai,,ing ;  wMch  - 

Large  tracts  of  land  throughout  the  country,  which  might  be  ad¬ 
vantageously  brought  under  cultivation,  are  partially  covered  with 
s  brubs  and  the  roots  of  trees.  Land  situated  in  this  manner  is  ge- 
nerally  fert.le,  havrng  been  enriched  by  the  large  quantity  of  leaves 

and  rotted  °  ,1  ams  winch,  m  the  course  of  ages,  has  fallen 

and  totted  on  the  surface.  Such  are  the  beneficial  effects  of  this 

reclaimed  “  ^  the  toti%  ‘he  soil,  that  lands 

,  '  had  prevtously  been  woodland,  have  often  been 

any  additio  P'  f  UCt'01’  °f  S'a'n  C'°PS  f°r  a  number  of  seasons  without 
any  ado, t, on  of  manure;  but  this  management  it  calculated  speedily 

0  exhaust  them.  The  obvious  improvement  in  this  case  is  to  cut 

tlTLotl  “  °f  7  Part  °fthe  ^rees  or  shrubs,  and 

the  oots  ate  generally  eradicated  by  trenching  the  ground  I„ 

grubbing  up  bushes  and  fu,e,  care  must  be  taken  not  to  place  the 
the  tand^ill  b '  ^  ^  neW'y  tU™eci  up'  othe™is<a 

It  1  “  deed  U;P  ;Ct,Ve  “d  StCTi,e  for  a  length  of  time, 

i’,  *’ "dent  that  a  m!xture  °fthe  and  subsoil  is  of  less 

118  CaSe’  than  111  land  under  continued  cultivation. 

22  ^  did  th6J  rUn  t0gether  in*°  “  C°mpaCt  **  :  ‘ho  origin  of  ' 

or  compact  pieces  of  soil  being  formed,  which  were  however  in  their  turn 

tecessary  for  preserving  a  certain  openness  in  undrained  land  •  but  had  such  la,  1 

oeen  thoroughly  drained,  these  clods  might  have  been  wholly  dispensed  with  d 

e  matter  contained  in  them  rendered  subservient  to  the 

much  greater  degree  when  a  tine  pulverization  can  he  maintained  througho 
an  .to  parts  han  when  a  considerable  portion  of  what  should  really  constitute 
he  active  soil,  is  lying  as  it  were  in  a  state  of  inactivity  in  the  shape  of  clods 
ndeed  every  practical  agriculturist  must  be  aware  that  land  resting  upon  a  re- 
tentive  subsoil  becomes  often  consolidated  to  such  an  extent,  from  the  action  of 
1 10  winter  s  snow  and  ram,  that  frequent  plonghings  are  necessary  to  bring  it  to 
a  proper  state  of  culture  ;  not  only  so,  but  should  the  spring  prove  moderately 
wet,  instead  of  the  frost  proving  beneficial,  the  whole  is  often  converted  into  one 
compact  unmanageable  mass,  so  that  not  unfrequently  all  attempts  are  in  vain  to 

prepare  such  lands  for  green  crop,  until  the  proper  season  is  past.  Lane 

Express . 
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When  any  considerable  portion  of  the  subsoil  is  brought  to  the  sur¬ 
face  by  trenching,  or  other  means,  a  large  supply  of  lime  and  organic 
manures  is  necessary  to  fit  it  for  the  growth  of  plants. 

On  the  lighter  class  of  soils,  and  in  dry  situations,  the  furze  and 
broom  frequently  prevail  to  a  great  extent,  and  unless  their  progress 
is  impeded,  they  continue  to  spread  and  overrun  the  surface  of  the 
surrounding  grounds.  They  are  got  rid  of  in  the  manner  already 
mentioned.  It  requires  constant  attention,  however,  to  prevent  such 
plants  from  again  getting  possession  of  the  ground  when  restored  to 
pasture.  This  is  best  effected  by  ploughing  up  the  land  occasionally, 
and  cultivating  potatoes,  turnips,  or  other  fallow  crops.  In  moist 
weather,  also,  the  young  plants  may  be  pulled  up  and  destroyed. 

Another  and  frequent  impediment  to  tillage  is  stones.  Those  which 
impede  the  improvement  of  land  are  either  loose,  being  brought  to 
the  surface  when  the  land  is  trenched  or  ploughed;  or  fixed  in  the 
earth,  and  not  to  be  moved  without  the  application  of  a  considerable 
mechanical  force.  Loose  stones  may  often  be  converted  into  use  for 
the  purpose  of  filling  drains,  of  constructing  walls  or  fences,  or  of 
making  or  repairing  the  roads  of  the  farm,  or  those  in  the  neighbour¬ 
hood.  They  may  be  removed  with  least  inconvenience  when  the  land 
is  in  fallow. 

When  the  stones  are  large,  or  land-fast,  the  removal  of  them  is  a 
work  of  great  labour.  Those  which  appear  above  the  surface  are  to 
be  removed  before  the  operations  of  tillage  commence  ;  and  the  lo¬ 
cality  of  those  which  are  covered  by  the  soil,  but  not  to  such  a  depth 
as  to  be  out  of  the  reach  of  the  plough,  is  ascertained  by  a  pointed 
instrument  which  is  repeatedly  thrust  into  the  ground  to  the  depth  of 
ten  or  twelve  inches.  Any  stones  with  which  the  plough  comes  in 
contact,  in  the  operation  of  ploughing,  are  marked  by  the  ploughman 
with  branches  or  pieces  of  bramble,  a  quantity  of  which  he  carries 
with  him  in  the  plough  for  that  purpose.  When  the  plough  touches 
a  stone  in  its  progress,  a  branch  is  placed  there,  and  this  serves  as  a 
guide  for  the  persons  who  follow  to  raise  the  stcnes.  They  are  af¬ 
terwards  removed  by  first  clearing  the  earth  off  them,  and  then  apply¬ 
ing  the  crow-bar  on  the  principle  of  the  lever.  A  useful  instrument 
in  this  case  is  the  foot-pick,  Fig.  45,  which  is  used  with  greater  facility 
than  the  crow-bar,  and,  when  the  stone  to  be  removed  is  small,  it  may 
be  used  with  effect  in  raising  the  stone  without  the  labour  of  removing 
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tile  above  U*  The  situation  of  the  stono  I  * 

the  instrument  is  then  W  1  *  *  ,  )ein®  ascerta,’ned  by 

^  45  /u  mt0  tke  ^°Und  by  the  hands  as 

— «  r,°T  zzz  *Tr  in 

it  can  be  removed  to  either  side  as  nfavT  ^ 
venient  for  the  workman.  ’  '  J  C°"" 

sJes^rT  YarhU ®  “°C,eS  °f  ^ing  rid  ot 

of  such  a  13,8  111  tWS  Way  3re  ffe*>erally 

ot  such  a  size  as  to  admit  of  being  conveyed 

ay  III  carts,  or  other  vehicles  calculated  for 

■e  purpose.  In  certain  cases,  pits  are  dug  dose 

Wf  St0nes>  int°  «hich  they  are  turned  and 
p  aced  at  such  a  depth  as  to  lie  out  of  the 

laborious  operation.  ^  "le  P!°"S!’‘  lh,S,  ll0Wever>  is  a  somewhat 

zr-**" 

>0  blast  them  with  gunpowder.  The  method  of 

rocks  or  stones  by  the  action  of  gunpowder  is  a  sim„  f,  T* 

gerous  operation.  When  a  hole  is  to  be  A  ■  ’  ’  ‘  lgh  dan_ 

.»» of the :  :i* P„. 

*1”  If  if  «  not  a  delached  ft™  1  ‘u  T  "  ^ 

“  'r™  “»  depth,  anti  dit.„l’„Tf “kT' ‘  “  “ 

•ecipient  for  the  gunpowder,  are  determined.  According  ^  “ 

stances  the  hole  varies  from  half  an  inch  io  i  •  °  °  Clrcum" 

the  depth,  from  a  few  inches  to  as  many  ZVtd  A  ' 

-nes  to  all  the  angles  from  the  vertical  to  the  ho’rizont a  tT"" 

plements  for  the  performance  of  the  operation  are  rude  a  , 
tremely  simple  and  familiar  to  every  workman  .  ,  ’  d  S°  ex- 

description  ;  and  the  whole  operation  of  borino-  “d  ",  l  ‘°  req,"ire 
so  easily  performed,  that,  in  the  space  of  a  f,  °  ‘  8  r°Cks  'S 

dourer  may  become  an  expert 

i  be  removal  of  stones  of  all  desprmt;™o  • 

lory  operation  in  the  cultivation  of  land.  The  sTl^nTaT' ^ 
stone  ,s  m  general  the  best  in  the  field  I„  .  ,  ,  ^ 

must  proceed  slowly,  a„d  cannot  pelm  fij  7  ’  ,  ^ 

ought  to  do;  but  after  such  impediments  have  bee  “  * 

field  may  be  ploughed  with  the  usual  facility  1  "  'e"’°Ved’  tlle 
perfect  manner.  ‘  and  111  a  niucb  m°re 
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When  land  has  remained  for  some  time  in  grass,  certain  plants  oc¬ 
casionally  make  their  appearance,  and  must  be  regarded  as  obstruc¬ 
tions  to  tillage.  Such  are  the  fern  and  heath.  The  former  is  a  very 
troublesome  plant  to  extirpate,  when  it  has  obtained  possession  of  the 
soil,  as  in  many  cases  it  sends  down  its  roots  into  the  under  stratum, 
beyond  the  reach  of  the  deepest  ploughing  ;  but  it  is  a  criterion  of 
fertility  in  the  soil  when  it  grows  to  a  large  size.  It  should  be  fre¬ 
quently  cut  over  during  the  summer  when  it  is  green  and  succulent, 
but  after  every  exertion  it  will  sometimes  make  its  appearance  again 
at  an  interval  of  several  years. 

When  heath  appears,  it  indicates  a  certain  proportion  of  peat  in  the 
composition  of  the  soil.  Though  much  less  difficult  to  eradicate  than 
the  fern,  it  is  a  serious  obstacle  to  the  cultivation  of  the  land.  It  is 
effectually  removed  by  incineration,  and,  at  the  same  time,  the  ten¬ 
dency  to  produce  it  is  greatly  lessened. 

Inequalities  of  surface  often  present  themselves,  and,  to  a  certain 
extent,  act  as  obstructions  to  tillage,  by  rendering  the  performance  of 
the  different  agricultural  operations  greatly  more  difficult  and  expen¬ 
sive,  but  in  general  this  admits  of  remedy  only  to  a  very  partial  de¬ 
gree  ;  and  it  is  only  in  the  case  of  the  inequalities  presenting  an  ab¬ 
rupt  surface,  that  any  measure  for  procuring  a  more  level  one  is  to  be 
undertaken.  When  the  surface  of  the  ground  is  unequal,  the  plough 
will  suffice  for  levelling  it  in  the  common  cases  of  tillage. 


1 1 T — -PARING  AND  BURNING. 

Paring  the  surface  of  the  soil  and  burning  the  sods  or  turf  thus 
obtained,  are  operations  in  husbandry  which  have  been  practised,  for 
the  improvement  of  the  land,  from  a  very  early  period.  The  practice 
is  highly  advantageous  when  judiciously  executed  ;  though,  if  the 
subsequent  tillage  and  mode  of  cropping  be  improper,  the  soil  is  ne¬ 
cessarily  exhausted  and  essentially  deteriorated.  Hence  it  need  not 
excite  surprise,  that  the  utility  of  paring  and  burning  has  been  so 
much  contested.  The  principles,  however,  on  which  this  improve¬ 
ment  is  adopted,  are  now  in  a  great  measure  ascertained. 

The  period  at  which  the  process  must  be  performed  is  while  the 
weather  is  sufficiently  dry  to  admit  of  the  combustion  of  the  turf. 
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In  favourable  seasons  it  may  commence  in  February  and  the  d 
-11  thus  be  ready  to  receive  the  beneficial  influence  0  , 

winds,  which  are  so  distinimishpd  fu  *  ,  •  f  1  e  sPrH1§" 

burning  may  begin  in  M  ch  a  id  b  7  7"*  ^ 

of  the  weather  allows,  till  the  end  of  September.  Z  • 
ea  best  done  may  be  planted  with  potatoes,  the  next  in  succession 

iziiz: turnips>  rher  poMi°n  with  ^  a„d  what  is 

Thu~  the  reSe"  fOT  rJe’  °r>  °n  S°0d  soils>  wheat 

..."  ”uM  be  “™d  “*  — .  -I, 

p"in8  ,i”  “rf  f” "» - 
part!  b  eS  °  Spade;  pushed  alonS  PartIy  by  the  hands,  and 

‘  ,  y  ,  Pr6SSUre  °f  ,he  b—‘>  and  thence  termed  a  breast 

sward  of  (If  7  ‘  P'°Ugh  “  ^  “  S°  CUt  “d  %  on  its  back  a  thin 

about 'thirteen  ;-‘~t, 

wedge  turned  „„  pj  ,g  ’  hann*  °n  the  left-hand  a  small 

1  1  e  a  toulter,  which  separates  the  sod  from  the  un 

^“hit'-  Tr,ehb,;deis  aboutaf°ot  b-d  *  *  -z 

clination  un  d  a  7*  “  °f  W0°d’  with  a  considerable  in- 
naaon  upwards,  and  is  about  seven  feet  in  length.  At  the  upper 

end  rs  placed  a  cross  handle,  about  two  feet  lon/not  thicker  than  a 

man  can  gi  asp  in  Ins  hand,  and  upon  which  he  presses  with  his  breast 

. 

ieet  m  length,  which  are  turned  ovpr  nn  .  ,  , 

of  the  spade  given  by  the  workman.  §  *  *  “  Wrendl 

The  operation  of  the  breast-plough  is  w,,»r„lt  -a  .  , 
axe,  or  mattock,  which  is  used  for  tc  °  .  ^  by  a  broad 

offer  too  great  ^^^r,«7Zf*h°  “T"* 

indispens^  ;;r:n;ar 

KT- renders  the — -  o;;::;:;;;: 

toryAo'bundng!^  1  ^  *  h  d"ed  Fepara- 

the  paring  instrument  let  thenTfor  several  dayl'’"^  7  ^  ^  38 

earthy  side,  and  then  turnino  the  ,  *  *  US  dryin£  tlleir 

N  2 
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their  edges,  two  sods  supporting  each  other,  by  which  both  sides  di y 
at  the  same  time. 

When  the  sods  are  dry  enough  to  burn,  they  are  collected  into 
heaps,  and  set  on  fire,  the  heaps  being  so  covered  that  they  shall 
burn  with  a  smothered  heat.  More  or  less  firing  is  required  in  pro¬ 
portion  to  the  adaptation  of  the  soil  for*  burning,  of  which  an  expe¬ 
rienced  workman  can  easily  judge.  The  fire  should  be  applied  to  the 
sheltered  side  of  the  heap  ;  and  if  the  sods  lie  close,  and  the  fire  is 
kept  in  by  stopping  up  any  places  where  it  breaks  through,  and  covei- 
ing  the  whole  with  fine  mould,  after  the  materials  are  properly 

ignited  it  never  fails  to  burn  well. 

When  the  heaps  are  burned,  the  ashes  are  spread  abroad  upon  the 
surface,  if  it  does  not  require  any  previous  levelling,  and  covered  by 
a  shallow  ploughing.  It  is  of  importance  to  sow  the  seed  as  soon  as 
possible  after  the  ashes  have  been  spread  and  ploughed  in  ;  for  they 
operate  much  more  powerfully  when  in  a  caustic  state,  and  the  suc¬ 
ceeding  crop  will  be  more  abundant. 

It  is  extremely  material  that  the  first  crop  produced  after  the 
process  of  incineration  should  not  be  of  an  exhausting  kind.  The 
effects  of  paring  and  burning  upon  the  land  are  analogous  to  those 
produced  by  the  application  of  calcareous  matter,  acting  rather  as  a 
stimulant  than  in  adding  fertilizing  matters ;  and  when  the  powers  of 
the  soil  are  thus  excited  and  called  into  action,  severe  cropping  will 
have  the  effect  of  completely  exhausting  it,  and  rendering  it,  for  a 
series  of  years,  totally  worthless.  Turnips,  rape,  or  tares,  are  gene¬ 
rally  recommended,  or  potatoes,  when  the  process  is  performed  early 
in  the  season,  and  some  dung  can  be  applied.  Turnips  or  rape,  fed 
off  with  sheep,  form  the  most  proper  crops  which  can  be  cultivated 
on  land  after  paring  and  burning. 

By  the  process  of  paring  and  burning,  a  stiff,  damp,  and,  conse¬ 
quently,  a  cold  soil  will  be  converted  into  one  that  is  friable,  dry, 
and  warm,  and  better  fitted  for  the  support  of  vegetation.  The  effect 
of  the  process,  in  changing  the  constitution  of  tenacious  clayey  soils, 
may  be  judged  from  the  change  which  takes  place  in  clay  while  being 
converted  into  bricks.  If,  for  example,  we  powder  a  brick,  we  shall 
find  that,  in  this  state,  the  clay  possesses  properties  extremely  similar 
to  those  of  sand,  namely,  that  when  mixed  with  water,  its  particles 
do  not  adhere  together,  and  form  a  cohesive  plastic  mass.  The 
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chemical  change  which  it 

With  water  •  for  J  prevents  it  from  combining 

tremeW  ill  “  h  *  rT  °fit>  ^  «  ™- 

into  a  hydrate  Mor  °  T*  h6'"8  em'  afterwards  averted 
f  .•  Moreover>  during  the  process  of  burning  the  aiu 

should  ,nto  chemical  union  with  the  silica  and  iron  of  the  soil 

are  dec^  “"j  “  f0r”S  W''*h  ‘hem  inso,ub!e  compounds,  which 
So  e7P°Se  ,W'fh  S,'eat  diffiCUhy’  a‘ld>  in  ^  manner,  he  i 

b«  completely  “»  "V 

"*  "  “  •*  i-r-d  b,  ill®! TJZZZI  CZ 

«**-**•.-*«*.  ,,,  d,  “  'o ; 

cleleterious  nronpitloo  mi  .  l  U1  UIU1 

altered  in  its  texture  is  indI  T"^  “atter  H“  be6"  thu* 

so  „Teat  thaf  ■„  t  ’  d  d’  cumparatively  small  ;  but  still  it  is 
SO  great  hat  its  effects  are  perceptible  fora  number  of  years. 

the  is  That6  attent,0n  °f  phySi0l°sistS  has  been  directed  to  the  hypo- 
Of  the  good  effects  of  n  •’  "a  ff"  C°nSldered  that  1,0  “»««  share 

destruction  0^1  '  §  bu™“S  be  attributed  to  the 

wanting  to  determine  hn  f  <1  •  ‘  1  experiments  are  yet 

is  certain  that  tl  ^  *  SUPP0sitiou  may  be  correct ;  but  it 

has  been  °f  tbecbanges  thus  produced  in  the  soil 

benefid 1 U  tl  ’  ^  ^  ***  be ’  a  certain  degree, 

»  .  reasonable  to  attribute  the  good  effects  resnlft 

from  the  Changes  produced  in  the  soil  by  incineration  o  tV  * 
tion  of  Its  texture,  both  mechanically  and  chemically  and  tl  ^ 

creased  operations  of  matters  before  inactive  •  ’  ‘  ^  ,‘’- 

"  °bjeCted  t0  “  *•  ground  that  it  tends  to 

soluble  matters  which  7lT  *****"" 

matter,  previously  existing  Tu  °Ug  ^  aD’mal  °r  ve?etable 

such  ten! nor  r  T  S  6  S0!l’  ma?  thus  b*  dissipated,  yet 
such  temporary  disadvantages  are  amply  compensated  by  ,1,  I 
struction  of  the  spp^«  nf  ,  1  J  1  balea  bY  the  de- 

,  .  eeds  of  weeds,  as  well  as  by  the  texture  nf  tl  •, 

bemg  permanently  improved  r.,  ,  J  ,  lhe  SOl! 

excess  of  inert  vegetable  n  n  ^  to  s0,ls  m  ™hich  there  is  an 

be  beneficial  ;  for  the  remaind  ’  „  ,  g  at  6XCess  must 

f  •  i  ldci  WI  rendered  belter  nlenl  t  i 

for  agricultural  purposes.  This  is  particularly  the  case  1 

the  vast  tracts  of  peat-moss  which  cover  so  W  a  n  "  ^  f  ,‘° 

surface  of  this  country.  to  P°,tl01]  of  the 
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The  indiscriminate  paring  and  burning  of  sound  dry  land,  which 
lias  been  long  under  tillage,  and  which  is  clothed  with  sweet  herbage, 
has,  indeed,  been  permanently  injurious  wherever  it  has  been  at¬ 
tempted.  On  lands  where  the  surface  soil  is  capable  of  producing 
crops  by  cultivation,  and  a  judicious  application  of  manures,  paring 
and  burning  may  be  regarded  as  a  most  pernicious  practice.  In  the 
greater  number  of  cases,  the  quantity  of  ashes  produced  bears  but  a 
very  small  proportion  to  the  bulk  of  soil  consumed ;  and  when  the 
surface  is  thus  reduced  to  ashes,  it  is  evident  that  the  productive 
powers  of  the  soil  are  injured  for  a  great  number  of  years. 

It  is  obvious  that,  in  all  cases,  the  operation  of  paring  and  burning 
must  destroy  a  certain  portion  of  vegetable  substance,  and  it,  there¬ 
fore,  can  be  only  really  useful  where  an  excess  of  this  matter  exists 
in  the  soil  in  a  dormant  state ;  for  the  accumulation  of  rank  herbage 
and  woody  fibre,  with  which  some  land  is  overrun,  can  only  be 
slowly  reduced  to  the  state  of  mould  when  left  to  the  natural  process 
of  decomposition  ;  nor  is  it  easily  brought  into  a  fit  state  for  the  im¬ 
mediate  purposes  of  cultivation,  even  by  the  application  of  lime. 

Injudicious  cropping  after  the  process,  has  not  a  little  tended  to 
bring  it  into  disrepute.  Nothing  new  is  added  to  the  soil  by  paring 
and  burning — that  already  existing  is  only  made  available.  If  suc¬ 
cessive  crops  of  corn,  therefore,  be  taken  off  the  land,  it  will,  in  a  few 
years,  become  exhausted,  and  will  require  a  great  length  of  time 
before  its  fertility  is  restored.  The  first  crops  are  generallly  great, 
and  farmers,  thus  induced  by  the  profits  immediately  obtained,  too 
often  repeat  the  exhausting  crops  without  the  intervention  of  restora¬ 
tive  ones,  or  any  application  of  dung  to  restore  the  exhausted  powers 
of  the  soil,  which,  being  forced  to  its  utmost  production  by  the 
stimulus  given  to  it,  is  at  length  brought  to  a  condition  of  utter 
worthlessness,  and  altogether  unfitted  for  the  purposes  of  tillage. 

But  although  the  advantages  resulting  from  paring  and  burning 
may  be  abused,  it  by  no  means  follows  that  it  should  not  be  practised 
in  cases  when  there  is  an  excess  of  vegetable  matter  in  the  soil.  It  is, 
indeed,  a  powerful  agent  in  the  reclamation  of  land.  The  chief  cause 
of  infertility  in  peaty  and  moory  soils  proceeds  from  an  excess  of 
vegetable  matter,  unsuited  to  the  support  of  vegetable  life  ;  and 
although  the  quantity  of  ashes  produced  from  burning  on  this  class  of 
soils  is  comparatively  small,  yet  the  advantages  resulting  from  clear- 
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luS  the  soil  of  a  portion  of  this  excess  nr,  m  • 
adoption  of  the  process.  Previous  and  effect  1  ‘i*™-  t0  ‘he 

I”  a"  case8>  ^dispensable ;  but  that  work  accomplish ’7°"  T  h°WeVe''’ 
burning  will  be  found  effectual  in  removing  all 

°  excess  or  inert  matter. 
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however  well  pulverized^’  77^X77°  T 

consists  almost  entirely  of  silicious  mat " 
greater  or  less  extent,  and  thus  be  rendered  unfit  fT 7  “ 
operations  of  husbandry.  Moreover  if  in  HHV  “any  °  the 

i‘  ^ould  have  an  abundance  of  vegetltion  un  !°  T°  eXP°SUre’ 

of  all  these  plants  will  of  °  P  ’  the  root  fibres 

1  ^I]1  of  course  remain  in  it  and  th,1a  f  ,  • 

a  still  greater  dee-roo  i  •  7  ’  an(1  ^blls  *en<7  m 

6  uegiee,  to  bind  it  tog-ether  Tn  r  u  •  * 

culties,  as  well  ->s  tn  A  t*  ,  .  •  lo  obviate  these  diffi- 

as-weJ1  as  ^  facilitate  various  other  process  f 
from  t, me  immemorial,  had  recourse  to  M  •  P  ? s’& »“ers  have, 

for  restoring  the  soil  to  its  original  state  77  7“'  °Pe''ati°nS 

■'owing,  and  the  like,  by  means  of  which  ihe  earthTs  f 7 T  ha‘" 
the  root  fibres  which  ,  th  fu%  broken  up, 

■•educed  to  a  comparatively  finTpowder!  ThcSePa-ated’  ^  ‘'le  S0'‘ 
fallowing;  and  during  the  period  in  wh'  n  7  Presses  are  termed 
land  is  said  to  be  in  fallow.  '  ’11C  *  ®  pei'formed>  ‘he 

Fallowing,  then,  is  a  mode  of  prenarinn  ]a„n  r  . 
crops  by  repeated  ploughings  for  a  I '  7  ^  pr°duc(ion  of 
h-Hy  Ploughed  fo/th/seed?  ‘7  7°"  ’*  " 

green-fallow,  so  called  from  the  land  beil  111  ZtrT^ 
crop,  such  as  beans,  potatoes,  or  turnips  •  and!,  I  !  >  green 

-  named  from  the  llnd  bealg  no  crop  durinT’th!  T"”’ 

pioie.s  in  the  summer  season.  The  green  fallow  l'ff  c  eaning 
hare-fallow  chiefly  in  the  =  ,  Sleen-faIlow  differs  from  the 

cess  being  much  more  eff  77  °Peratl°nS  C°nneC‘ed  WU!*  “le  pr°- 
lhe  form!r  7  Ct,VeIy  exemted  in  ‘he  latter  case  than  in 

formei.  The  preparation  of  the  land  for  fallow-crons  ho 
great  resemblance  to  the  operations  * h  ,  P  bears  a 

performed  at  a  season  at  whic^T^  77  5  ^  ^ 

are  executed  with  difficulty,  the  g,77a7 S*™11008.  the  fields 
in  many  respects.  7  g  fa"OW  18  necessarily  defective 

lH  tlle  P,'°CeSS  °f  fa,l0wi"S>  whatever  he  the  nature  of  the  land  to 
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be  tallowed  it  is  to  be  ploughed  in  the  autumn,  that  it  may  receive 
the  influence  of  the  frosts  of  winter  to  pulverize  the  soil  and  check 
the  growth  of  weeds.  This  ploughing  is  to  be  given  as  deep  as  the 
plough  can  be  made  to  go,  even  should  a  portion  of  the  till  or  sub¬ 
soil  be  brought  up.  This  tends  to  deepen  the  cultivated  or  manured 
soil,  and  greatly  facilitates  the  separation  of  root  weeds  during  the 
ensuing  fallow  process,  by  detaching  them  completely  from  any  con¬ 
nexion  with  the  subsoil. 

In  order  to  effect  the  thorough  pulverization  of  the  soil  to  a  suf¬ 
ficient  depth,  it  is  sometimes  necessary  to  give  a  deeper  ploughing 
than  the  depth  of  an  ordinary  furrow.  This  may  be  effected  by 
what  is  termed  trench-ploughing,  in  which  case,  a  second  plough, 
deprived  of  its  mould-board,  follows  in  the  newly-opened  furrow, 
and  brings  up  an  additional  portion  of  fresh  earth.  The  subsoil- 
plough  will,  in  this  case,  be  found  a  most  efficient  instrument,  being 
of  great  utility  in  stirring  the  subsoil  without  mixing  an  under  pro¬ 
portion  of  it  with  the  upper  stratum. 

In  giving  this  first  ploughing,  the  old  ridges  should  be  gathered 
up,  if  the  land  has  the  least  tendency  to  wetness,  as,  in  that  state,  it 
is  kept  dry  during  the  winter  months  ;  but  it  is  not  uncommon  to 
split  them  out,  thus  dividing  each  ridge  into  two,  especially  if  the 
land  has  been  previously  highly  gathered.  Sometimes,  when  the 
land  is  easily  laid  dry,  the  furrows  of  the  old  ridges  are  made  the 
crowns  of  the  new  ones,  or  the  land  is  ploughed  in  the  way  techni¬ 
cally  termed  crown-and-furrow.  In  whatever  manner  the  ridges  are 
ploughed,  they  remain  in  that  state  to  the  following  spring  ;  care, 
therefore,  must  be  taken  to  carry  off  stagnant  moisture,  by  making 
outlets  from  every  hollow  part  of  the  field.  After  the  field  is 
ploughed,  all  cross-furrows  and  head-lands  are  accordingly  carefully 
opened  up  by  the  plough,  and  afterwards  gone  over  by  a  workman 
with  a  spade,  to  remove  all  obstructions,  and  to  open  up  all  the 
water-furrows  into  the  ditches  of  the  field,  wherever  it  seems  neces¬ 
sary  to  do  so,  that  water  may  have  a  ready  exit.  In  eyery  place 
where  water  is  expected  to  lodge,  such  as  the  hollow  places  of  the 
field,  cross  or  oblique  furrows  are  to  be  drawn  by  the  plough,  and 
their  intersections  carefully  opened  into  each  other  by  the  spade. 

As  soon  as  the  spring  seed-time  is  over,  the  working  of  the  fallow 
is  again  to  be  resumed,  another  ploughing  being  then  given.  It  is 
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found  desirable,  in  this  ploughing,  to  run  the  furrows  directly  across 
the  former  ndges  of  the  field,  as  the  surface  is  thus  effectually  cu 
-to  l„ece.  These  not  being  able  to  resist  the  pressu  e  !f  he 

Zsl'tZt  7  gener*'\  thr°Wn  UP  "  “  ^  manner,  and 
earth.  Such  a  sZThoLT  is  TjlltZ 17^  °f 

- ~  *'  . . s- 

rr  ~  7^HErHS~S 

a  uniform  surface  Tha  i  .  contused  lumps  into 

Csrwtat:  r 

On  ,1  i  •  ed  mt0  heaPs  after  the  action  of  the  harrows 

O  the  heavier  soils,  the  weeds  are  also  to  be  collected  but  1' 
roller  must  previously  be  employed  for  crushing  the  induc’d  m 
of  earth  in  which  many  of  the  weeds  would 

e  power  o  vegetation,  at  this  period  of  the  year  will 
weeds  to  increase  very  much  and  if  *  ^  J  Wl11  cause 

<*-  -  *.  » c 

brought  t„  the  .„,f«o  ,0  bc ,  ,,  °  J'  A“ 

hand,  or  by  rakes  with  ih  . ,  '  ted  mto  heaps  by  the 

ny  rakes  with  the  teeth  placed  close  together  A  cart  it, 

‘he  TWS  °f  heaP3’  and  tHe  W6eders  lh™  weed" 

-  rved  : 

At  this  period  of  the  fallowing  proceTdraTns  may^beTdvanta 
geoubly  formed  in  the.  i  ,,  ^  duyania- 

,  ,  ®  faeld’  and  any  small  stones  that  may  be  lyimr  on 

the  surface  should  now  be  taken  „ff  «  i  ,  .•  7  Iy,n§  011 

i  j  .  aKcn  orr,  as  obstructions  to  future  wort 

and  deposited  at  once  in  these  drains  r  ,  ,  .  1Utule  Bork> 

i  i  ,  e  aiains*  Large  land-fast  stones  rmr 

smaller  pieces  put  into  ZelZs. 
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ing  of  small  stones  as  with  weeds ;  the  former  are  thrown  into  the 
cart  at  once,  as  gathering  them  into  heaps  does  not  expedite  their 
lifting  afterwards,  they  having,  at  all  events,  to  be  lifted  again  singly; 
but  heaps  of  weeds  which  there  has  been  much  trouble  in  collecting, 
may  be  thrown  into  the  cart  at  once,  without  delaying  it. 

The  furrow  to  be  given  to  the  land,  after  this  cleaning  process, 
must  of  course  be  in  a  line  with  the  ridges,  in  order  to  cut  the  former 
furrow,  which  was  ploughed  across;  and  this  may  be  done  by  plough¬ 
ing  the  ridges  either  singly,  or  two,  four,  or  six  of  them  together. 
The  latter  is  fully  the  better  plan,  as  it  serves  to  keep  the  land  flat, 
that  is,  it  will  not  interfere  with  the  future  regular  appearance  of  the 
ridges  when  they  are  gathered  up.  After  harrowing  this,  two  double 
times,  at  least,  rolling  and  hand-picking  weeds  must  be  performed 
with  great  care,  as  the  weeds  being  now  not  so  numerous,  and  many 
of  their  roots  having  been  broken  by  the  plough  and  the  harrow,  they 
might  be  overlooked  in  performing  the  work  in  a  hurried  manner. 
These  operations  are  performed  in  the  month  of  June, 

In  the  case  of  the  lighter  soils  the  tillage  thus  described  will  gene¬ 
rally  be  found  sufficient  to  produce  the  required  tilth,  as  the  weeds  in 
them  readily  part  with  the  earth  from  their  roots,  by  which  their 
removal  is  rendered  less  difficult.  It  is  almost  certain,  however,  that 
strong  lands  will  require  another  furrow,  which  may  be  across,  like 
the  second,  but  only  the  furrow-slices  of  it  reversed,  or  an  angle  fur¬ 
row  begun  at  one  corner  of  the  field  and  continued  to  the  opposite 
one  in  an  oblique  direction  to  the  ridges.  Harrowing  must  again 
follow,  and,  if  necessary,  rolling  ;  hand-picking  weeds,  and  gathering 
stones,  must  also  be  repeated. 

But  instead  of  this  last  ploughing  the  grubber  may  be  introduced 
as  subsidiary  to  the  action  of  the  plough  and  harrow,  in  effecting  the 
thorough  pulverization  and  cleaning  of  the  soil.  By  passing  it  over 
the  field  once,  or  oftener,  in  proportion  as  root-weeds  are  abundant, 
taking  care  at  the  same  time  to  give  a  slight  harrowing,  and  attentively 
to  pick  up  every  weed  that  appears,  the  soil  will  be  completely  cleared 
of  weeds  to  the  depth  to  which  the  teeth  of  the  implement  pene¬ 
trated.  The  teeth  of  the  grubber,  it  will  be  seen,  are  admirably 
adapted  for  bringing  weeds  which  may  be  situated  at  some  depth  in 
the  soil  to  the  surface.  The  harrows  are  always  to  follow  the  grubber 
to  collect  the  weeds  which  have  been  brought  up  and  exposed. 


FALLOWING. 


187 


After  these  operations  have  been  nerformprl  th  i  j  , 

clean,  if  the  weather  lia  +  u  ^  ?  ^ le  ^an<^  should  be 

>  uie  weathei  has  not  been  so  moist,  and  warm  and  a  i 

as  to  encourage,  instead  of  checking,  the  growth  of  weed-  „  ! 

necessary  to  caution  the  f  egrowtnot  weeds.  It  is  here 

clays.  Should  the  weath  r”er  regardlng  the  management  of  strong 
y  outci  the  weather  prove  wet,  or  likely  to  be  wet  it  will  i 

improper  to  risk  strong  land  so  long  out  of  L  ridge  a  If  , 

Caught  by  much  rain  in  a  flat  state  if  will  h  °  f  be 

again  so  drv  a,  t  •  beCOme  soured  before  it  is 

j  Jio.e,  it  would  be  better  to  nlono-h  tL„ 

°get  ei,  backwards  and  forwards,  casting  them  out  Tnd  1 1 

tnem  together  alternately.  In  this  wav  the  f  ’  d  P  °Ughln§ 
open  for  the  passage  of  water.  *  r°“S  ^  alw^S  keP‘ 

Up  to  this  period  the  preparation  of  the  land  for  bare  falln  n 
fallow-crops  is  not  materially  different,  with  .he  12  A 
performed  at  different  seasons.  The  next  process  i„  th  g 

of  .he  summer-fallow  is  the  formation  of  t Z  Z 

operation"1  !eVeUed  dun'"g  the  different 

which  is  done  in  the  m’anner  "12^77^7  I'" 
always  a  gathering  up.  On  light  lands  this  gathering  1  l"”8  “ 
and-furrow,  is  all  that  is  necessary  for  the  sefd-fur  02  , 

the  manure  which  may  be  applied  at  the  same  time  •  bu"  7™ 
-Is,  a  gathering  up  is  usually  give„  before  the  manu’re 1 ZT* 

wel1  rounded  —  "p~ 
land  with  stagnant  surface-water^  ,nJUlln®  W'’eat’  °r  S°Ur,'ng  the 

along' the  IgJ  p  ^  at  e^uT 

off  afong  the  ridge  to  ^  >°ad  ^  “«*ed 

'V  a  glance  of  his  eye  wTbeTe  to' delr  7^  ^ 
fieient  regularity.  e^°S1  1  °  nianure  suf- 

ir l: "cri.  *  - . .  ^  u/: 
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soil.  As  a  matter  of  precaution,  from  the  injurious  effects  of  the 
caustic  powers  of  the  lime,  the  spreader  should  cover  his  face  with  a 
piece  of  thin  linen  or  silk  napkin  ;  and  the  hind  part  of  the  horse  em¬ 
ployed  in  bringing  it  to  the  land  should  also  be  covered.  A  calm  day, 
or  the  wind  blowing  on  the  side  of  the  cart,  is  the  best  kind  of  weather 
in  which  to  spread  lime  on  land.  Whenever  the  lime  is  spread,  it 
must  be  immediately  harrowed  in  whilst  it  is  dry,  as  rain  soon  rendeis 
slacked  lime  an  adhesive  mass,  which  will  not  trickle  down  into  the 
ruts  formed  by  the  harrow  teeth,  which  it  should  do,  to  mix  with  the 

soil. 

If  land  is  to  be  twice  ridged  up  for  the  reception  of  the  seed,  it  is 
better  to  apply  the  dung  at  the  first  gathering  up,  and  then  to  let  it 
lie  for  some  time  to  incorporate  with  the  soil  before  it  is  seed-fui- 
rowed.  In  this  case,  the  lime  should  not  be  laid  on  till  immediately 
before  the  seed-furrow  is  given,  and  which,  being  a  light  one,  will 
not  bury  the  lime  too  deep.  This  mode  has  the  advantage  of  spread¬ 
ing  the  lime  above  the  dung,  and  the  latter  having  a  tendency  to  rise 
to  the  surface,  is  kept  down  by  the  former,  which  has  a  tendency  to 
sink  into  the  soil. 

The  operations  of  conveying  the  dung  to  the  land,  spreading  it, 
and  afterwards  covering  it  by  ploughing,  are  to  be  carried  on  in  close 
succession.  In  a  dry  season  this  arrangement  secures  the  dung  being 
covered  in  quickly  before  it  is  injured  by  evaporation.  These  opera¬ 
tions  should  be  concluded  by  the  end  of  July,  after  which  the  land 
lies  with  the  dung  in  it  till  the  seed-time.  Wheat  is  the  kind  of  grain 
which  is  almost  always  sown  after  the  expensive  bare-fallow,  as  the 
crop  which  yields  the  most  profitable  return  from  the  land. 

The  ordinary  operations  of  the  summer-fallow  have  been  now  de¬ 
scribed  ;  but  the  nature  of  the  season,  the  state  of  the  land,  and  other 
circumstances,  will  produce  variations.  The  precise  time  at  which 
the  operations  should  be  performed,  and  the  manner  in  which  they 
are  to  be  executed,  are  best  determined  by  the  judgment  of  the  far¬ 
mer,  as  the  cases  themselves  arise. 

The  several  processes  of  ploughing,  harrowing,  and  rolling,  are 
admirably  adapted  for  cutting  the  consolidated  soil  into  pieces,  foi 
shaking  the  detached  lumps  of  earth  asunder,  and  for  crushing  every 

hardened  ball  of  earth  into  which  the  fibres  and  roots  of  weeds  might 

* 

penetrate;  and  the  hand-picking  carries  off  every  particle  of  weeds 
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at  might  possess  any  latent  vegetative  power.  Land  that  cannot 
>us  be  pulverized  and  cleared  of  weeds,  must  be  excessively  foul 
the  season  very  wet  and  unfavourable,  or  the  fallowing  process  very 
imperfectly  conducted.  It  must,  however,  be  admitted  that  e7  , 
lowing  is  Often  performed  in  a  careless  manner.  It  is  conside 

ome,  that  the  land  can  be  cleaned  at  any  time  before  the  seed  is  to 
havrmnade7ern’  ^  Weeds  are  ploughed  down  after  they 

the  and  b  't'  i^'T"06’  ^  ^  ^  S°  ~e 

the  land  but  it  is  useless  to  attempt  to  show  the  absurdity  of  such 

1  .mens  to  any  one  who  has  paid  the  least  attention  to  the  subject 

. ,  a  co“s>de,able  portion  of  the  United  Kingdom  it  was  W 

“  :arvar°us  practice,occasi°nai|y  ^^te  an  ent 

c  season  to  the  cultivation  of  arable  land,  without  raising  from  it 

:  y  C10p-  The,expeflse  ofth«  Process,  and  the  sacrifice  it  occasioned 
>t  was  supposed,  would  be  amply  compensated  by  the  texture  o 

emg  improved,  by  the  destruction  of  weeds  and  insects  which  it 
occasmned  and  by  the  increased  produce  of  the  succeedinl  c  1 
But  when  the  rent  of  land  was  increased,  the  expenses  of  cub, ' 
augmented,  cleaning  crops,  as  turnips,  introduced,  and  the  T°" 
tions  of  the  sod  became  more  valuable,  it  was  natural  for  the  fermm 
to  consider  whether  such  great  sacrifices  were  really  necessary  and 

s r  z^rght  - be  -  -  ^*2 

Since  the  introduction  of  fallow  crops,  and  the  consequent  increased 
eg.ee  ot  attention  bestowed  to  the  preparation  of  the  soil,  the  sum 
mer-fa  low  has  become  less  necessary,  so  that  the  farmer  is  now  better 
enabled  to  avoid  the  practice  of  devoting  an  entire  year  to  the  cuW 
vat, on  of  his  ground,  without  any  immediate  return. 

In  so  far  as  regards  the  exposure  of  the  soil  throughout  the  winter 
the  beneficial  effects  resulting  from  it  are  the  same,  whether  the  land 

18  afte™a^ds  to  be  appropriated  to  the  production  of  fallow-crops  or 
reserved  for  the  more  extended  operations  of  the  summer-i: 

is  exposui  e  o  the  soil  during  the  winter  contributes  to  the  destruc¬ 
tion  of  weeds,  and  to  facilitate  the  more  complete  pulverization  of  it 
unng  the  succeeding  operations.  One  of  the  chief  advantages  to  bo 
gamed  by  fallowing  is,  undoubtedly,  the  destruction  of  weeds  and 
consequently  tf  the  land  be  ploughed  in  the  autumn  to  a  considerable’ 
depth,  and  the  under  surface  exposed  to  the  severity  of  the  winter 
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many  of  tho  tender  fibres  of  the  roots  of  these  weeds  aie  thereby 
destroyed,  and  the  plants  themselves  perish.  The  exposuie  thiough- 
out  the  winter  is  also  especially  useful  in  breaking  up  obdurate  masses 
of  earth,  which  is  effected  by  various  means,  but  chiefly  by  frost. 
When  it  occurs,  the  water  which  is  contained  in  the  interstices  of  the 
clods  of  earth  is  converted  into  ice,  during  which  change  it  is  well 
known  that  it  expands  with  great  force.  By  this  expansion  the  par¬ 
ticles  of  earth  are  separated  from  each  other,  and  the  whole  mass  is 
rendered  much  more  friable,  and  more  easily  pulverized  afterwards 
during  the  succeeding  operations  of  tillage.  Thus  far  there  is  no 
distinction  between  the  bare-fallow  and  the  preparation  of  the  land 
for  fallow-crops. 

But  the  changes  produced  in  the  land  by  the  piocess  of  fallowing 
are  not  confined  to  the  months  of  winter,  btill  greaiei  beneficial 
effects  must  be  produced  throughout  the  summer  months,  or  the 
sacrifice  of  the  crop  would  be  an  unwarrantable  waste,  for  which  no 
corresponding  advantage  was  derived.  It  is  found  that  the  operations 
of  the  fallow  which  are  performed  during  the  spring  and  summer, 
effectually  check  the  growth  of  weeds,  and  still  further  contribute 
to  the  pulverization  of  the  soil ;  and  it  is  also  ascertained  that  certain 
chemical  changes  are  produced,  by  which  insoluble  compounds  are 
rendered  soluble,  and  available  for  the  purposes  of  vegetation.  But 
the  operations  in  the  preparation  of  the  land  for  fallow-crops  are 
extremely  analogous  to  those  performed  in  the  process  of  the  summer- 
fallow,  differing,  as  has  been  seen,  only  in  the  time  at  which  they 
are  executed. 

With  all  this  similarity  apparently  existing  between  the  effects  pro¬ 
duced  by  the  summer-fallow  and  the  cultivation  of  fallow-crops,  it  is 
found  that  these  effects  are  produced  in  different  degrees.  In  the 
latter  case  the  essential  fallowing  operations  are  indeed  performed, 
but  at  a  season  in  which  their  execution  is  necessarily  imperfect ;  it 
being  well  ascertained  that  the  operations  of  tillage  cannot  be  per¬ 
formed  at  an  early  period  of  the  season  without  difficulty.  On  strong 
clay  soils,  and  even  on  the  lighter  soils  incumbent  upon  impervious 
strata,  it  is  almost  impossible  to  commence  operations  early  in  the 
spring  in  any  season,  but  particularly  in  a  wet  one  ;  and  when  the 
weather  comes  in  very  dry,  such  lands  get  so  hard  that  the  pulveriza¬ 
tion  of  the  soil  by  harrowing  and  rolling,  which  are  necessary  for 
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operations  on  the  same  niec  t  *  *  success,on  of  similar 

beneficially  as  the  same  labour  would  do  «h7  7  7^  ^  °° 

ti»  -a*. .,«» a,  si,  r “  p7” 

in  Some  deg'-ee,  compensated  by  the  after  cuLe  f  1  P  ,S’ 
= -  *•  ~ 

sary  on  the  lighter  scArs^^'int'1' d^'  ^  ^  ^  neces* 

husbandry  ;  and  it  is  chiefly  on  the  sftffer ' 7  ^ 7  Improved  turniP 
low  may  be  held  to  be  an  p  fit.  C  ^  lhat  the  Su“mer-&1. 
(his  country.  But  even o„ ?h "  7  “  '«*  management  in 

that,  in  process  of  time  circumTt  '  C'ayS  ^  *  gr°Und  to  hope 
the  necessity  of  rec 77  “  ,  ^  ^  ^  wil>  Prevent 

duisite  at  Pce7„t  71  cS7at7q,rnt,y  ‘h®  «  is  re- 

by  more  effectual  draining  and  f  1“pl0''e  as  cu,tivation  advances  ; 

the  texture  of  the  strongest  soils' will  bt  aTterld^l^  hme  7  ^ 
ing  and  careful  tillage  the  mianfi  <■  ,  “  ’  by  rePeated  clean- 

and  in  consequence  of  all  the  ‘  h  °  °f  “U  k‘nds  wil!  be  lessened ; 

*a  *.  —L  ld“  «  T ‘lt  «*— ”'«"«»«  «* 

•« ....  ~i„ 

ject  to  the  farmer.  be  an  lmportant  ob- 


VII. -STRUCTURE  AND  FUNCTIONS  OF 

PLANTS. 

The  cultivation  of  the  various  agricultural  plants  is  by  far  the  most 
important  of  the  labours  of  the  husbandman.  The  spontaneous  pro¬ 
ductions  of  the  earth  are  only  sufficient  for  satisfying  the  wants  of 
man  in  a  rude  state  of  society ;  but,  as  civilization  advances,  a  taste 
for  the  comforts  and  luxuries  of  life  is  manifested  in  a  greater  degree, 
and  the  cultivation  of  the  soil  becomes  important  in  order  to  produce 
a  greater  quantity  of  vegetable  food,  and  that  also  of  a  superior 

quality.  . 

Vegetables  differ  from  minerals  in  being  organized  bodies,  pos¬ 
sessed  of  a  degree  of  life,  and  capable  of  taking  into  their  system 
extraneous  matters,  and  converting  these  by  an  assimilating  process 
into  new  compounds,  which  matters  are  thus  rendered  subservient  to 
their  growth,  and  development.  They  thus  increase  their  own  bulk, 
and,  moreover,  throw  off  from  their  own  bodies  germs  which  spring 
up  into  other  vegetable  bodies,  the  same  as  the  parent  plants.  Ve¬ 
getables  also  are  under  the  dominion  of  the  laws  of  vitality,  by  which 
they  retain  the  matters  entering  into  their  structure,  in  a  state  dif¬ 
ferent  from  that  in  which  inorganic  bodies  exist.  The  matter,  too, 
which  enters  into  the  composition  of  vegetables  is  essentially  the 
same  as  that  which  forms  the  structure  of  animals  ;  the  chief  elemen¬ 
tary  ingredients  being  oxygen,  hydrogen,  carbon,  and  azote  ;  only 
the  proportions  and  combinations  are  somewhat  different,  vege¬ 
tables  possessing  more  carbon  and  less  azote  than  the  generality  of 
animals.  In  these  respects,  vegetable  bodies  closely  resemble  ani¬ 
mals  ;  indeed  in  the  lower  divisions  of  each,  the  resemblance  is  so 
close  as  to  render  it  a  somewhat  difficult  task  to  point  out  the  dis¬ 
tinctive  differences.  We  find  no  hesitation  in  drawing  a  line  of  dis¬ 
tinction  between  the  more  perfect  plants  and  a  quadruped,  bird,  oi 
fish  ;  but,  if  we  take  some  animals  low  in  the  scale  of  organization, 
and  compare  them  with  certain  simple  vegetables,  we  shall  find  the 
resemblance,  both  of  structure  and  functions,  very  close  indeed. 


193 


STRUCTURE  AND  FUNCTIONS  OF  PLANTS. 

c-  ;::i:rrd  up:n  by  the  exten,ai 

the  vital  laws  by  which’ they  Ire  love^-ned^iaTe  t^'eetl;:City !  and 

rnt  poi°n  from  --  s  £rr« 

e  sap  ascends  from  the  earth,  contrary  to  the  laws  of  g  Jty  a„d’ 

of  lif  resist ' 1  matTiS'  °f  tHe  Plant’  "  Ioo«  “  !t  is  Possessed 

ever  ii  is  cut  — 

into  fermentation  ,  ’  6  JUICes  '“mediately  run 

entation,  and  again  return  to  the  elementary  matters  of 

winch  they  were  originally  composed.  y  ’  °f 

The  number  of  vegetable  forms  on  the  surface  of  the  globe  is  im 
“ense.  At  least  50,000  have  already  become  familiar  to  hot  i 

SZTLTt  7l0ratir,°f  reCently  di“  "*»  is  adding 

exist  in  nature  7  >  u '  7  ^  81  Ie“‘  twice  this  “'“her 

'e  Pas"  history  of  the  earth,  too  informs  ns 

:  ;r-r forras’ 7ch once flourished 

■  J.  ,  n°W  sweP‘  fro“  ‘he  soil,  and  no  longer  exist  but 

ln  their  {ossd  tor ms  in  the  rocks  and  strata  *  ’  bUt 

Jsr  arzsrzr  kTr we  find  that  the  ^ 

Son,  .  .  S  .  ' 1  7  exceedmgly  in  their  forms  and  sizes 

to  th  7  1°  “fmUte  “  t0  b<>  invisible  t0  the  naked  eye,  others  rise' 

‘o  the  height  of  several  hundred  feet,  and  occupy  an  area  of  several 

iquaie  yards  with  their  ramifying  foliage. 

thI‘llZSe  ‘ th  °LVegetab!eS  are  "0t  0n!y  minute  but  -P'e  in 

.  The  b>no  “ould.  Fig.  46,  found  in  bread  and  other 


Fig.  46. 


Fig.  47 . 


Fig .  48., 


farinaceous  articles  of  diet,  when 


examined  by  the  microscope^  will 
Rhind’s  History  of  the  Vegetable  Kingdom. 
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be  seen  to  consist  of  a  number  of  upright  stalks,  surmounted  by  sphe¬ 
rical  bulbs,  at  the  top.  This  mould  is,  in  fact,  a  species  of  fungi,  and 
the  round  heads  contain  innumerable  small  black  seeds  or  sporules, 
which  when  the  plant  has  arrived  at  maturity,  burst  from  their  cover¬ 
ing,  are  scattered  about,  and  floating  through  the  atmosphere,  are 
ready  to  fall  on  other  pieces  of  bread,  and  grow  up  into  fresh  fungi. 

If  an  apple  is  cut  across,  and  allowed  to  remain  in  a  damp  situation  for 
several  days,  the  surface  will  also  be  covered  with  a  mould  of  a  similai 
character.  The  fungi  here  have  more  of  the  arborescent  form,  and 
approach  somewhat  to  the  mosses.  Fig.  47  represents  the  apple 
mould,  and  Fig.  48,  the  pear  mould.  The  gray  lichens  which  so 
abundantly  encrust  rocks  and  stones  are  also  simple  vegetables,  pro¬ 
duced  from  a  small  seed,  which,  fixing  itself  on  a  flinty  rock,  by  means 
of  a  tough  mucilaginous  juice,  becomes  the  centre  from  which  others 
radiate,  until  a  large  circular  patch  is  produced.  Mosses  and  ferns 
are  vegetables  somewhat  more  complicated  ;  and  hence  we  ascend 
to  herbs  and  shrubs,  the  towering  palm  and  the  majestic  oak  of  the 

forest.* 

A  knowledge  of  the  structure  and  functions  of  plants  is  of  the  first 
importance,  as  laying  the  foundation  of  an  economical  system  of  cul¬ 
ture.  The  necessity  of  becoming  acquainted  with  the  various  p  e- 
nomena  of  the  vegetable  economy  is  apparent,  in  order  that  the 
cultivator  may  avail  himself  of  the  great  influence  exercised  by  human 
agency  over  the  productions  of  the  vegetable  kingdom  to  the  greatest 
extent.  Apart  from  any  considerations  of  profit,  the  study  of  the 
vegetative  process  affords  greater  pleasure  than  that  of  any  other 
branch  of  natural  science.  But  if  we  can  influence  a  seed  so  much 
that,  instead  of  growing  up  into  a  useless  stinted  stalk,  fit  only  for 
the  herbarium  of  a  botanist,  it  shall  spring  up  luxuriantly  and  send 
forth  such  a  profusion  of  stems  as  to  form  a  little  sheaf  of  corn  ;  or 
expand  its  root,  which  may  be  naturally  hard  and  useless,  into  a  large 
esculent  mass  weighing  many  pounds  and  if  we  can  do  all  this 

*  Rhind’s  History  of  the  Vegetable  Kingdom. 

+  In  the  Philosophical  Transactions  for  1768,  an  account  is  given  of  a  process 
by  which,  in  a  single  season,  one  grain  of  wheat  produced  21,109  ears,  or  about 
576,840  grains,  nearly  one  bushel  of  clear  grain  ;  and  roots  have  been  repeate,  - 
1,  exhibited  at  agricultural  meetings,  weighing  from  twenty  to  thirty  pounds. 
Quarterly  Journal  of  Agriculture,  vol.  i. 


'TRVCTVaE  •'toct.ons  of  plants.  1m 

Wlthout  knowing  more  than  the  means  we  h„ 

"ot  anticipate  still  greater  and  mo  "  ve  employed,  might  we 

acquamted  with  the  processes  of  the  vegetable  *  ’  We''e  "  " 

7h  haPP>-  were  obtained  ?  We  shou^  .hT u  ^  Which 

Wh,at  “  15  ,n  our  oolture  that  has  aided  and  if th  ®  l°  kn0H' 

“  has  obstructed  the  processes  of  nature.  *  ^  'h,D* 

physiology  cannot  be  pressed  tc&  T  ^  kn°wledSe  of  vegetable 
tivator.  By  means  l'P°n  ^  •““«»-  of  the  cul- 

‘he  produce  of  our  gardens  and  fieuImPr°V,ng  the ''arieties  of  plants, 

fold  degree,  but  the  quality  '0 f  the  produceT  ^  ln°reaSed  in  a  tei'- 
er  Proportion.  The  rose  is  the  re  .  ”  s  mcieased  in  a  still great- 

plant,  from  which  all  our  beautif/""8/ C“ltlVatlon  ;  the  original 

b/,botanists  to  te  *■ izprrdi’ is  con- 

-y  he  reckoned  by  hundred 

small  austere  crabs  ;  and  our  cauliflowers  cabbages  '"T™  °f  the 
vegetables,  may  be  regarded  I  ’  .“  °  ’  and  other  esculent 

human  skill  had  to  do  in  thefr  plduS n^ H^e  7  ^  ^ 

assiduity  of  man  are  seen  triumphing  over  the  sterilh 

oatuie,  and  succeeding  i„  bringing  forth  a  race  of  h  *  °  U''asS1S(ed 

to  supply  his  wants  in  a  manner  that  the  ,  ,  ,  Ca'CU,ated 

liave  done,  )J!gmai  species  never  could 

If  the  faculty  of  increasing  the  stores  wtr  n 
provided  for  his  support,  raises  man  above  the  brut  "2“  f^ 

new  productions  to  those  in  existence  •  u-  ’  h  tofaddlng 

-d  few  subjects  of  contention  can  iZl  '^  *  fe"°W  5 
elevating  to  a  reflective  mind,  than  this  power  If  °'f  ™0re 

t,0n’  t0  his  Intelligence  and  industry.  ’  Z  sTn’  ^ 

its  enjoyment,  that  we  should  be  either  hr/  •  f  necessary  to 

phers;  or  that  we  should  devnt  *  anJS  ^  °!  naturai  P^oso- 

to  the  pursuit.  So  ho  ,n  j  m°'e  ‘ lan  occasional  leisure  hours 

experiment,  that  it  J  •  eed’ 'S ‘he  SC0Pe  which ‘t  affords  for 

smallest  garden  d  ,1  ^  °f  “y  °‘le  P“d  <>'  the 

culture,  so  to  ilrove  ,  “  .  “**“  *“«  *e  principles  of 

,1  •  .  nP,ove  the  qualities  of  its  products  as  in  .,jj 

Pain!  /mirk  thTprogr^tf  h/'"'6  thef'”er’  wh°  wi]1  ^eThe 
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seed,  may,  by  perseverance  in  such  a  plan,  not  only  acquire  wealth 
for  himself,  but  confer  an  inestimable  benefit  on  his  country. 


I.— —THE  SEED. 

With  the  fact  we  are  sufficiently  familiar,  that,  when  a  seed  is  de¬ 
posited  in  the  ground,  under  certain  circumstances,  it  will  spring  up 
into  a  plant  of  the  same  species  as  that  which  pioduced  it.  As  this 
is  a  primary  law  in  the  vegetable  economy,  we  shall  proceed  to  inves¬ 
tigate  the  circumstances  under  which  it  takes  place,  and,  perhaps, 
from  the  knowledge  thus  acquired,  we  shall  be  able  to  attain  a  certain 
power  over  the  process.  There  are  two  things  essential  to  the  growth 
of  a  seed,  the  one  relating  to  the  state  of  the  seed  itself,  and  the 
other  to  the  circumstances  in  which  it  is  placed.  The  formei  of 
these  shall  be  first  considered. 

In  treating  of  the  functions  of  the  seeds  of  plants,  it  is  necessary 
to  distinguish  between  that  which  is  seed,  properly  so  called ,  and 
other  parts  of  plants,  which,  as  they  serve  the  same  purpose,  are  con¬ 
veniently  so  called .  We  speak  of  seed-wheat  and  seed-potatoes  ; 
and  it  may  be  convenient  to  call  potatoes  which  are  to  be  planted  by 
this  name  ;  but  of  the  two,  wheat  can  only  be  properly  called  seed. 

With  the  exception  of  what  is  termed  cryptogamic  plants,  such  as 
ferns,  mosses,  or  fungi,  there  is  a  great  similarity  between  the  struc¬ 
ture  of  all  seeds.  They  are  all  provided  with  an  envelope,  or  outer 
covering,  suited  to  the  nature  of  the  particular  seed,  and  the  need 
which  it  has  for  protection  ;  and  seeds  are,  in  every  instance,  covered 
with  one  or  more  coats  to  defend  them  from  excessive  dryness  or 
moisture,  or  from  the  voracity  of  animals.  There  are  no  naked  seeds, 
strictly  so  called,  in  other  words,  none  which  are  not  covered  by  a 
pericarp .  But  this  latter  organ  is  sometimes  so  thin,  or  adheres  so 
closely  to  the  seed,  that  it  cannot  easily  be  distinguished  at  the  period 
when  the  seed  is  ripe,  on  account  of  their  being  intimately  attached  to 
each  other,  and  conformed,  although  the  two  parts  were  perfectly 
distinct  at  a  former  period  in  the  maturation  of  the  seed. 

The  outer  covering  of  the  seed  seems  to  serve  the  purpose  of  pro¬ 
tection  only,  to  effect  which,  it  is  often  of  a  very  hard  or  tough  con¬ 
sistence,  while  the  inner  coat  seems  to  serve  chiefly  for  nourishing 


a  na  seed, 


iU  / 


*  Th'r.","'  **  “  ■  rr-  “>■ 
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the  snrf3P«  ?  .  covering,  and  branched  over 
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o7seudder0m0teS  tHeir  diS‘ 

the  seed  with  violence  and  tb™  •  “  -  en  spung,  ejecting 

the  parent  plant.  If ^  f‘'°m 

from  the  plant,  the  great  mass  of  them  ’instead X  /  '°PP'ng  down 
sponging  np  into  distinct  plants,  would ^ 

eay  ;  but,  to  prevent  this  consequence.  Lv  are  1  P  ^  de‘ 

a  downy  covering  0r  an  pin’  •  ^  °ften  supplied  with 

y  covering,  or  an  elastic  pericarp,  which  servp« 

through  the  air  antl  th  ,  serves  to  waft  them 

g  in-  air,  and  thus  promote  their  dispersion  Tt  * 

*r?  -  “» -Jia  »d  :i;:, 

upon  examining  the  mechanism  nf  <.  ^  ’  anci 

i  r.  ,  .  f  mecnamsm  ot  these  parts  more  minutelv  it  wilt 

be  found  that  there  is  a  neculiaritv  in  th  •  ^ 

who,  to  rend  in  the  air,  though  it 

"S  °ther  agencies  are  ex«ted  in  the  diffusion  of  seeds  buf.be  ‘ 
-enn  a  great  measure,  unconnected  with  the  structure  of’ the  seed 


*  The  fecundity  of  plants,  in  other  words  the  astoni  V 

Seeds  Which  they  produce  is  one  of  «  "*****  ”™ber  of  germs  or 

cilitating  their  reproduction  and  in  P°WerfU'  “  fa' 

-ngle  capsule  of  the  white  poppy  has  been  knowtoToml^ wTT”'  A 

single  capsule  of  the  vanilla,  from  10  to  1500  .  ,  ,  “*  * 

produce  2000  seeds  ;  a  single  spike  of  tv  h  •  6  *  *  °f  mays  wiU 

a  Ptot  of  t0-000’ 

incredible  number  of  360,000 ;  and  a  stalk  of  i  1  “ee  he  almost 

estimation,  to  produce  at  least  a  ^  * 

increasing  progression  of  this  number,  merely  to  the ZT 

plants,  and  he  will  hardly  conceive  how  the  whole  surface  of  the  earth  s  ^ 
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The  scar,  or  hilum ,  has  been  said  to  be  the  part  at  which  nouiish- 
ment  was  conveyed  to  the  seed  by  means  of  the  umbilical  cold.  It 
is  frequently  of  a  different  colour  from  the  rest  of  the  outer  coveiing, 
and  is  often  nearly  black.  In  plants  having  small  seeds,  it  is  exceed¬ 
ingly  minute,  and  recognized  with  difficulty;  but  in  some  it  is  so  laige 
as  to  occupy  fully  a  third  part  of  the  whole  surface  of  the  seed,  as  in 
the  horse-chesnut  and  some  others.  In  grasses,  the  hilum  is  indica¬ 
ted  by  a  brownish  spot,  which  is  usually  easily  observable. 

The  embryo  is  a  fleshy  body  occupying  the  interior  of  the  seed, 
and  constituting  the  rudiment  of  a  future  plant.  It  is  usually  solitary, 
but  there  are  instances  of  the  presence  of  several  in  one  seed.  It 
was  originally  formed  in  the  midst  of  the  pulpy  substance  of  the 
kernel,  and  is  nourished  by  this  substance  during  its  growth.  This 
pulpy  matter  bears,  apparently,  much  the  same  relation  to  the  embryo 
plant  as  the  white  of  an  egg  to  the  embryo  bird;  and  hence  it  has 
obtained  the  name  of  albumen .  In  a  number  of  cases,  it  is  so  wholly 
absorbed  by  the  embryo,  that  no  trace  of  it  is  left  behind  ;  but  in 
others,  the  albumen  remains  interposed  between  the  embryo  and  the 
integuments,  or  covering  of  the  seed,  in  the  form  of  either  a  horny, 
mealy,  or  oily  substance.  These  differences  in  its  texture  aie  owing 
to  the  nature  of  a  substance  secreted  during  the  formation  of  the 
seed  within  the  cellular  tissue  of  the  kernel,  and  replacing  the  fluid 
matter  consumed  by  the  embryo.  In  the  seeds  of  the  cereal  tiibe, 
this  substance  consists  of  farinaceous  matter,  adapted  for  human 
food;  in  coffee,  of  a  stimulating  secretion,  the  infusion  of  which  forms 
a  grateful  and  well-known  beverage;  and  in  the  poppy,  of  a  grea^ 
matter,  from  which  a  valuable  oil  is  extracted. 

Upon  certain  remarkable  differences  in  the  structure  of  the  embiyo, 
modern  botanists  have  divided  the  whole  vegetable  kingdom  into 
three  great  portions,  which  form  the  basis  of  what  is  called  the  natu¬ 
ral  system.  These  are,  1.  Dicotyledons  ;  2.  Monocotyledons  ;  and  3. 
Acotyledons .  The  third  class,  or  acotyledons,  are  the  cryptogamous 

not  be  covered  by  them.  But  many  causes  tend  to  neutralize  in  part  this  as- 
tonishing  fecundity,  which  by  its  very  excess  would  prove  injurious  to  the  repro¬ 
duction  of  plants.  All  seeds  are  not  placed  by  nature  in  circumstances  favoura¬ 
ble  to  their  development,  besides  numerous  animals,  and  man  himself,  deriving 
their  principal  nutriment  from  fruits  and  seeds,  destroy  incalculable  quantities  of 
them. — Rhincl's  History  of  the  V egetable  Kingdom ,  p.  98. 
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Plants  already  alluded  to,  and,  not  being  agricultural  plants,  they  do 
no  -qu;re  especal  notice  here.  In  order  to  understand  exact./the 
,  'e  °  he  °tllerS’  11  W,H  be  requisite  first  to  describe  fully  th/em 

ir jIedons’ a,,d  then  to  — -  ~ 

i  ni  port  an  t V  a^b  ^  ^h  S6edS  °‘  ^  C0”m0n  cuitivated  l^nts  is  also 
sdves  a  I' ,  ?  I  raCtenStiC  °f qualities  of  the  plants  them- 

advantage  would  be  gained  by  its  adoption  ;  bu^  so  far  is  this 
bom  according  with  the  fact  tint  it  ;  •  ,  S  t  s 

great  and  uni  TJ  lnterestlng (o  observe  with  how 

‘  6  0fstructure  in  the  plants  that  grow 

Thus  i„  thedTanatf0n  ln  tHe  StrUCtUre  °f  their  S6eds  is  associated. 
Which  are  tfSS  °f ' ~otyledons,  we  have  plants,  the  stems  of 
which  are  like  canes,  or  hollow,  or  jointed,  but,  never  divided  into 

bark,  wood,  and  pith  ;  the  leaves  of  which  are  rarely  opposite  l  each 
°  ,  Tng’  ,n  general’  undivided  nerves  running  along  them  •  and 

!  *  '[e,y  remarkable  manner.  I„  the  other  class  again  the 
^-rtdc.uito  hark  and  wood,  it  being  from  the  plants  of  this 

ss  that  true  wood  is  obtained.  The  leaves  of  the  species  included 

1  7  beau“ful‘y  netted  by  the  crossing  of  the  nerves,  which 

do  not  run  to  parallel  undivided  threads,  as  is  generally  the  ease  in 

e  monocotyledonous  plants;  and,  in  the  parts  of  the  flower  and 

bT  h6r  fiV<!  iSaSremarkably  prevalent  as  three  is  in  the 
ers.  But  these  peculiarities  may  be  passed  by,  while  we  proceed 
‘  a  more  minute  account  of  the  structure  of  each 
If  a  common  dicotyledonous  embryo,  that  of  the  apple  for  ex 
ample,  he  examined,  It  will  be  found  to  be  an  obovate  white  fleshy 

divided Tnl' 7  and  S°!id  ^  ‘he  l0W6r  end’  and  ^“Pressed  and  deeply 

:r7t;:dj;  rr the  -d  *• 

ledons  a  minute  point,  or  speck, ^ b e^^I 
plumula,  from  which  the  stem  of  the  future  plant  proceeds  ! 

beiHS  tHe  line  "  between  the 
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The  embryo  of  monocotyledons  is  usually  a  solid  cylindrical  un¬ 
divided,  homogeneous  body,  slightly  conical  at  each  extremity,  with 
no  obvious  distinction  of  radicle,  plumula,  or  cotyledons.  In  gei 
mination,  the  upper  end  swells  and  remains  within  the  testa  or  covei- 
ings  of  the  seed;  the  lower  lengthens,  opens,  and  emits  from  within, 
one  or  more  radicles  ;  and  a  thread-like  green  body  is  protruded  from 
the  upper  part  of  the  portion  which  is  lengthened  beyond  the  testa. 
If  this  is  compared  with  the  germination  of  dicotyledons,  an  obvious 
difference  will  be  at  once  perceived  in  the  manner  in  which  the 
radicles  are  produced  ;  in  the  former  case,  they  are  emitted  from 
within  the  substance  of  the  radicular  extremity,  and  are  actually 
sheathed  at  the  base  by  the  lips  of  the  passage  through  which  they 
protrude ;  while,  in  the  latter,  they  appear  at  once  from  the  very 
surface  of  the  radicle  extremity,  and,  consequently,  have  no  sheath 

at  their  base. 

In  selecting  seeds  for  examination  illustrating  these  classes,  it  will 
be  important  to  choose  such  as  are  generally  familiar  to  every  one, 
the  structure  of  which  is,  of  course,  well  known.  We  shall,  therefore, 
describe  successively  the  structure  of  the  common  bean,  and  of  a 

grain  of  wheat. 

On  examining  the  seed  of  the  bean,  the  hilum,  or  scar,  ut  is  easily 

distinguished,  being  usually  of  a  daikei 
colour  than  the  other  parts  of  the  seed. 

This,  it  has  been  said,  is  the  part  by 
which  it  was  attached  to  the  pod,  and 
through  which  the  umbilical  cord  entered 
for  the  nourishment  of  the  seed.  The 
testa,  or  skin,  is  found,  on  dissection, 
to  consist  of  two  coats,  the  outer  of 
which  is  very  thick  and  tough,  when 
compared  with  the  inner  one.  The  kernel  is  composed  of  two 
cotyledons,  cc,  with  their  edges  often  overlapping  each  other,  as 
at  b,  and  united  together  by  a  band,  d.  From  the  middle  of  this 
band,  the  plumula  is  seen  to  protrude.  The  cotyledons  constitute 
the  mass  of  the  seed,  and  are  filled  with  the  mealy  or  nutritious 
matter  destined  to  nourish  the  young  plant,  until  it  can  derive 
nourishment  from  the  soil,  and  to  digest  that  nutntious  mattei, 
so  that  it  may  exist  in  the  state  best  calculated  to  effect  the  object 


Fig.  49. 


m  view. 


the  seed. 
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Fig.  50. 


.  The.  °rSanization  0(  seed  will  be  more  fully  understood  I 
inspecting  the  annexed  figure,  which  '  '*•" 

represents  a  bean  magnified  and  laid 
open.  The  skin,  a  a,  is  seen  to 
consist  of  a  number  of  small  cells, 
to  which  the  term  cellular  tissue  is 
applied.  The  cotyledons  c  c,  have 
a  similar  structure,  in  the  cells  of 
which  the  nutritious  matter  is  de¬ 
posited.  Ramifying  through  this 
cellulai  mass,  and  converging  to  a 
point,  are  a  great  many  sap  vessels, 

which  serve  to  convey  the  nourishment  to  the  rudimentary  plant 

Which  IS  also  seen  at  if.  They  bring  it  first  towards  the  root /after 
which  it  is  carried  up  into  the  stem. 

This  description  is  applicable  to  most  of  the  species  of  dicotyledo¬ 
ns  plants,  but  there  are  many  modifications  which  it  is  not  neces¬ 
sary  to  detail.  Thus,  sometimes  the  cotyledons  rise  above  the 
giound,  as  in  the  case  of  the  turnip,  the  beech,  the  plane,  and  many 

th  b866*  ’f  °ther  tmleS’  aga‘n’  ‘hey  remain  in  the  §rolmd*  a*  in 

bean  and  pea.  They  are  generally  entire  in  their  form,  but 
sometimes  very  much  divided,  as  may  be  observed  in  garden-cress^ 

uctuie,  but  they  are  interesting  onlv  to  the  +•  u 

i;:,;  w *  Zz; 

e  latter  having  only  one  seed-lobe,  while  the  former  has  two.  The 

f;"  ,f°Und  t0  COnsist  a"  outer  and  inner  covering,  the  thicknes! 
of  which  varies  with  the  kind  of  wheat  and  the  c.imat!  in  with  it  L 

Phr°kUCe  ‘  W?' laW  1S’  tHat  the  m°re  SeVere  the  climate  the 

bicker  is  the  skin  of  the  seed.  It  is  these  skins  which,  when  bro- 
nieal  by  the  process  of  grinding,  constitute  the  bran  of  wheaten 

The  kernel  is  found  to  be  composed  of  three  parts,  in  conformity 
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with  the  general  structure  of  seeds  already  related  ;  and  one  of  these 
constitutes  almost  the  whole  bulk  of  the  grain.  This  is  the  nutri¬ 
tious  matter  which  is  contained  in  a  little  sack,  close  in  every  part  ex¬ 
cept  the  base  where  the  sap-vessels  enter,  and,  after  passing  through 
the  cotyledon,  contribute  to  the  support  of  the  embryo  plant. 

In  Fig.  51,  which  represents  the  grain 
laid  on  its  flat  or  furrowed  side,  a  a  re¬ 
presents  the  two  coats  which  are  torn  open 
to  show  the  structure  of  the  kernel ;  b,  the 
sack  of  nutritious  matter  which  constitutes 
almost  the  whole  of  the  seed ;  c  is  the  coty¬ 
ledon,  through  which  the  nutritious  matter 
passes  when  the  grain  is  germinating,  and 
by  which  it  is  reduced  fit  for  the  nourish¬ 
ment  of  the  little  plant.  The  rudimentary 
plant  is  seen  at  d ,  at  the  base  of  which  there 
are  three  tubers,  from  which  as  many  roots  or  stems,  or  both,  will 
afterwards  proceed:  e  is  the  point  where  all  the  three,  namely,  the 
nutritious  matter,  the  cotyledon,  and  the  rudimentary  plant,  aie 
united. 

A  longitudinal  section  of  the  grain  of  wheat  is 
represented  in  Fig.  52,  it  having  been  cut  by  a 
knife  laid  along;  the  furrow.  The  skins  are  not  so 
distinctly  seen  as  in  the  last  figure  %  b  is  the  nutri¬ 
tious  matter  ;  c,  a  section  of  the  cotyledon  ;  d,  a 
section  of  the  rudimentary  plant,  from  which  it  is 
seen  to  consist  of  leaves  rolled'  together  ;  and  e  is 
the  point  of  junction. 

All  the  parts  which  have  now  been  described  are 
essential  to  the  growth  of  the  seed.  If  the  nutri¬ 
tious  matter  or  albumen,  be  not  present,  there  is  nothing  to  nourish 
the  rudimentary  plant ;  for  it  is  not  yet  sufficiently  developed  to 
draw  nourishment  from  the  soil.  If  the  rudiments  of  the  little  plant 
be  not  present,  there  is  nothing  which  can  be  converted  into  root 
and  stem  ;  and  experiment  has  equally  proved  the  presence  of  the 
cotyledon  to  be  essential  to  the  germination  of  the  grain  ;  for,  as 
often  as  it  was  cut  away,  no  matter  how  carefully,  the  seed  tailed  to 
vegetate. 

The  embryo,  it  has  been  seen,  is  the  already  organized  body. 


Fig.  52. 


Fig.  51. 


the  seed. 
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a  P;rfeCt  S6ed  after  foundation,  and  which  constitutes  the 
compound  rudiment  of  a  new  plant.  When  placed  in  favol  e 

circumstances,  it  is  converted  by  the  act  of  germination,  into  a  plant 

orTgil  "iZi,  ’  ‘  b  6V7  ;eSf>eCt’  ‘°  fr0m  Whlch  U  derived  its 
®  ’  .  .  .  embry°’  before  gemination,  the  radicular  extremity, 

Whe,  1 1  TT  7  ?  ‘he  r°0t’  "  Slmp,e  “d  -divided. 
VVhentt  beg, ns  to  be  developed  it  often  sends  off  several  small  knobs. 

j7;C  C°nst,tute  f°  many  radicular  filaments,  as  in  the  grammes! 
If,  ..  some  cases,  it  rs  difficult,  before  germination,  to  distinguish  the 
.a  .cles,  it  becomes  easy  to  do  so  when  the  embryo  begins  to  grow. 

■us  t  ie  radicular  body  always  tends  towards  the  centre  of  the 
earth  whatever  impediments  may  be  put  in  its  way,  and  changes  into 
a  loot,  while  the  other  parts  of  the  embryo  take  an  opposite  direction. 

I  he  term  germination  is  applied  to  the  series  of  phenomena 
iroug.  w  ic.  a  seed  passes,  when  having  arrived  at  state  of  matu- 
nty,  ant  being  placed  in  favourable  circumstances,  it  swells,  bursts  its 
envelopes,  and  tends  to  develope  the  embryo  which  it  contains.  Before 
a  seed  can  germinate,  there  must,  however,  be  a  concurrence  of  cir- 
eumstances  favourable  and  essential  to  this  process. 

An  important  condition  to  the  healthy  and  vigorous  germination  of 
tie  see  ts,  that  it  must  previously  have  reached  maturity.  Unripe 
seeds  seldom  germinate,  because  their  parts  are  not  yet  prepared  to 
form  the  chemical  combinations  on  which  germination  depends. 

eie  are  some  seeds,  however,  whose  germination  is  said  to  com¬ 
mence  in  the  very  seed-vessel,  even  before  the  fruit  is  ripe,  and 
While  it  is  yet  attached  to  the  parent  plant.  But  these  are  examples 
of  rare  occurrence,  though  it  is  sometimes  necessary  to  sow  or  plant 
the  seed  almost  as  soon  as  it  is  fully  ripe,  as  in  the  case  of  the  coffee- 
bean,  which  will  not  germinate  unless  it  be  sown  a  few  weeks  after  it 
as  been  gathered.  Most  seeds,  however,  if  guarded  from  external 
injury,  will  retain  their  germinating  faculty  for  many  years. 

A  second  condition  necessary  to  germination  is  the  access  of  heat. 

-No  seed  has  ever  been  known  to  germinate  below  the  freezing  point. 

ence  seeds  do  not  germinate  in  winter,  even  though  deposited  in 

t  ie  proper  soil  ;  but  the  vital  principle  is  not  necessarily  destroyed  in 

consequence  of  this  exposure  of  the  seed,  for  it  will  germinate  in  the 

spring,  when  the  ground  has  been  again  thawed,  and  the  temperature 
laised  to  the  proper  degree. 
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Another  essential  condition  is  the  access  of  moisture.  Seeds  will 
not  germinate  if  kept  perfectly  dry.  Water,  therefore,  or  some  equi¬ 
valent  to  it,  is  indispensable — hence  rain  is  alw7ays  acceptable  to  the 
farmer  and  gardener,  after  they  have  sown  their  seeds.  But  the 
quantity  of  moisture  is  also  a  matter  of  importance,  as  there  may  be 
too  much  or  too  little ;  in  the  former  case,  the  seeds  burst  and  rot, 
and  in  the  latter,  they  remain  inactive  in  the  soil. 

The  access  of  atmospheric  air  is  also  a  necessary  condition  to  ger¬ 
mination.  Seeds  will  not  vegetate  if  placed  in  a  vacuum,  no  matter 
how  favourably  situated  soever  they  may  be  in  other  respects.  This 
has  been  repeatedly  proved  by  placing  seeds  in  moist  earth,  in  the 
vacuum  of  an  air-pump,  and  they  remained  inactive  during  the  period 
that  the  air  was  withdrawn  ;  but,  on  its  readmission,  germination  took 
place. 

When  a  well-organized  seed  is  placed  in  a  situation  in  which  the 
foregoing  conditions  are  fulfilled,  it  speedily  undergoes  a  change.  It 
absorbs  moisture  and  increases  in  bulk  ;  but  if  it  should  have  pre¬ 
viously  met  with  any  accident  to  destroy  its  vitality,  its  organization 
decays,  and  it  becomes  putrid.  The  same  effect  takes  place  though 
the  seed  be  alive,  unless  air  is  present ;  but  if  the  seed  be  good,  and 
air  and  moisture  present,  with  the  requisite  degree  of  heat,  this  swell¬ 
ing  of  the  seed  from  the  mechanical  imbibition  of  water  is  but  the 
first  of  a  series  of  interesting  changes.  The  nutritious  matter  be¬ 
comes  fluid,  milky  in  its  aspect,  and  sweetish  to  the  taste.  It  then 
goes  to  the  support  of  the  rudimentary  plant,  first  towards  the  root, 
and  then  towards  the  stem. 

There  are  various  other  conditions  which,  though  not  so  indispen¬ 
sable  as  air,  heat,  and  moisture,  yet  aid  this  process  very  much  ;  and 
of  these  there  is  none  more  important  than  darkness,  to  obtain  which, 
along  with  other  advantages,  seeds  are  usually,  by  harrowing  and 
other  means,  buried  in  the  soil.  Those  which  are  new  also  germinate 
more  readily  than  those  which  are  comparatively  old,  because  they 
are  more  full  of  juice,  and  more  readily  pass  into  a  state  of  fermen¬ 
tation.  It  is  often  observed,  however,  that  seeds  which  germinate 
freely  are  by  no  means  those  which  produce  the  greatest  quantities 
of  fruit  ;  on  the  other  hand,  they  are  apt  to  run  into  an  excessive 
luxuriance  of  leaf  and  stem. 

If  seeds  are  sown  as  soon  as  they  are  gathered,  they  generally 
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3  W  ’  ^  1,16  ”«  Sp,ing  5  but  if  "’ey  are  dried 

■st,  ,  often  happens  that  they  will  lie  a  whole  year  or  more  in  the 

ground  without  being  altered.  This  character  varies  extremely  in 

tteml  vreC,T;  1116  P0W6r  °f  PreSerVi"g  their  vitality  ^  also  ex- 

years  fn  Sin  7™  I'"  r6tain  their  germinaling  P°wers  many 

plants  will  3  Uder  U"de‘'  a'm°St  ^  circums‘a”ces.  Many 
earth  in  .C°meUp  f™“  80,1  newIy  brought  to  the  surface  of  the 
places  in  which  they  had  not  been  previously  known  to 
grow  the  memory  of  man  Manv  of  ,1.  ,  7  t0 

r « ....  7.1 

The  earliest  indication  of  o-erminafinn  ™  .  , 

,  germination  consists  in  the  nf 

Z™  1  ■’  "  ?°nsequence  0fthe  absorption  of  water  by  the  cuticle 
and  a  chemical  change  taking  place  in  the  nature  of  its  juices  Thi- 

IS  said  to  depend  upon  a  loss  of  carbon,  and  an  addition  of 
without  which  latter  in  ,  addition  of  oxygen, 

...  ,  .  ,  Uei  m  abundance  seeds  cannot  germinate  at  all  I, 

taken  Pff0pt  ,  e"e  c^iemical  changes  have 

taken  ettect,  the  embryo  swells  anti  u,,.**  v  6  e 

Its  radicle,  which  pierces  the  earth,  deriving  its  supporUtl’  P‘°trUd'"g 
cotyledons  or  albumen,  but  subsequentl/absorb  '°m  ^ 

■ug  nutriment  from  the  earth,  and  communicating  ^  ^ 
i  upwards  to  the  young  plant.  The  annexed 
hgure  represents  a  grain  of  wheat  considerably  ad¬ 
vanced  in  germination.  The  blade  is  seen  bursting 
e  sheath  which  previously  enclosed  it.  The  mass 
of  the  grain,  now  much  diminished  in  consequence 
o  aving  spent  itself  in  the  nourishment  of  the 
ittle  plant,  and  the  cotyledon,  are  still  seen  on 
the  one  hand,  and  a  knob  or  tuber  from  which 
another  stem  will  spring,  on  the  other.  Beneath 
are  five  radicles,  which,  like  the  stem,  have  burst 
the  sheats  m  which  they  were  first  enveloped. 

The  succeeding  figures  represent  different  mode-  ,.f  •  • 

I-  p'-»-  h- h i. z ;7rr:7 

number,  Flg.  55,  ,s  the  beech  tree  in  which  the  cotyledons  rise 
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above  the  surface  of  the  ground,  become  green,  and  become  seed- 
leaves,  commonly  so  called.  The  remaining  figure  is  that  of  the  pea, 


Fig.  54.  Fig.  55.  Fig.  56. 


which  also  consists  of  two  cotyledons,  which  do  not,  however,  rise 
above  the  surface  of  the  ground. 

It  is  thus  seen  that  the  circumstances  under  which  germination 
takes  place  are  when  the  seeds  are  so  situated  as  to  be  within  the  reach 
of  air,  heat,  and  moisture,  and  are  secluded  from  light.  Keeping 
these  in  view,  the  due  depth  at  which  they  should  be  deposited  in  the 
soil  is  more  easily  ascertained.  If  placed  at  such  a  depth  in  the  earth 
as  to  be  deprived  of  the  influence  of  the  air,  and  though  they  may 
be  surrounded  by  the  requisite  degrees  of  heat  and  moisture,  they 
will,  nevertheless,  remain  dormant.  If  seeds  are  diffused  over  the 
surface  of  the  ground,  they  will  remain  uninjured  and  unaltered  so 
long  as  the  air  is  perfectly  dry  ;  but,  in  moist  air,  germination  com¬ 
mences,  and  the  point  of  the  root  will  be  quickly  protruded,  and  find 
its  way  into  the  soil.  This  is  the  ordinary  process  of  nature  ;  but 
experience  has  taught  us  that,  though  grain  and  other  seeds  are 
naturally  distributed  on  the  surface  around  the  place  where  they  have 
been  produced,  yet  there  is  a  proper  depth  at  which  all  seeds  should 
be  deposited,  and  which  is  specially  suitable.  This  depth  is  obviously 
that  which,  while  it  affords  the  necessary  degree  of  heat  and 
moisture,  is  within  the  requisite  influence  of  the  air. 

Seeds  will  vegetate  in  a  moist  atmosphere,  when  placed  upon  the 
surface  of  the  ground,  and  experience  has  repeatedly  confirmed  the 
fact,  that  the  same  process  will  take  place  even  should  they  be  too 
deeply  covered.  It  does  not,  however,  follow  that  the  depth  at  which 
they  are  placed  is  unimportant.  An  undue  covering  is  indeed  highly 
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detrimental,  and  opposed  to  the 


thi 


13  may  be  Seen  in  FiS-  57,  in  the  case  of  the  cer 


processes  of  nature.  An  example  of 


eal  gramina,  showing 


Fig.  57. 


(he  effect  of  too  deep  covering  over  the  seed;  and  the  same  holds 
good,  in  a  greater  or  less  degree,  in  the  case  of  all  the  cultivated 
plants.  The  dotted  line  is  the  surface  of  the  ground ;  «  represents  a 
realthy  plant  of  wheat  from  seed  deposited  at  the  proper  depth  ;  and 

t  e  growth  of  a  plant  from  seed  too  deeply  covered.  The  latter 
•t  will  be  observed,  vegetated  although  placed  at  an  undue  depth 
below  the  surface,  threw  out  its  seminal  roots,  and  sent  up  its  first 
shoots,  bearing  two  leaves,  into  the  air  ;  but  as  the  growth  of  the 
eu  m  rises  therewith,  and  remains  near  the  surface,  it  also  throws  out 
roots,  and  entirely  supersedes  those  which  were  first  produced  in  the 
gram.  This  is  a  provision  of  nature  to  accommodate  herself  to  cir- 
cumstances  of  accidental  position  in  the  seed. 

In  order  to  insure  the  deposition  of  the  seed  to  the  proper  depth, 
that  it  be  placed  in  circumstances  otherwise  favourable  to  its 
growth,  the  proper  cultivation  of  the  soil  is  of  the  first  importance. 
Inute  pulvenzati°n  is  necessary,  to  admit  of  the  access  of  air;  and 
rainage  is  indispensable  to  remove  superfluous  moisture,  which  would 
otherwise  greatly  injure  or  altogether  destroy  the  seed.  The  mode 
of  sowing  also  exercises  an  important  influence  in  this  respect.  Ac 
fording  to  the  drill  system,  the  seeds  are  placed  at  a  more  uniform 
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depth,  than  when  scattered  promiscuously  over  the  surface  ;  and  it  is 
therefore  to  be  preferred  in  every  case  in  which  it  is  expedient. 

After  the  nourishment  contained  in  the  seed  has  been  expended  in 
the  development  of  the  little  plant,  the  root  is  more  or  less  able  to 
draw  nourishment  from  the  soil,  and  the  stem  to  vegetate.  This, 
however,  is  often  a  very  critical  period  in  the  life  of  the  individual, 
and  may  generally  be  detected  by  the  sickly  aspect  of  the  young 
plant,  or  braird.  It  seems  either  to  be  left,  for  a  time,  without  a  suf¬ 
ficient  supply  of  nourishment,  or  the  new  kind  of  nourishment  which 
it  begins  to  draw  from  the  soil  is  not,  at  first,  so  congenial  to  its  na¬ 
ture,  as  that  from  which  it  has  just  been  weaned.  This  maybe  looked 
upon  as  a  constitutional  disease,  to  which  we  find  so  many  species  of 
plants  are  subject ;  but  it  is  to  be  regarded  as  a  wise  provision  for 
carrying  off  sickly  and  degenerate  individuals,  that  the  race  may 
be  preserved  and  propagated  in  a  state  of  the  most  healthy  develop¬ 
ment. 

Seeing,  then,  the  great  influence  which  the  quality  of  the  seed 
exercises  over  that  of  the  plant  produced  from  it,  it  might  seem  un¬ 
necessary  to  recommend  the  utility  of  procuring  that  only  which  is  of 
good  quality,  and  free  from  any  admixture  of  the  seeds  of  other 
plants.  The  practice  of  farmers,  however,  is  often  directly  opposite 
to  this  mode  of  procedure,  very  little  discrimination  being  used  in  the 
selection  of  seeds,  either  as  to  its  being  of  good  quality,  or  being  free 
from  admixture  of  the  seeds  of  weeds.  The  difference  in  price  be¬ 
tween  seed  of  the  best  quality,  and  that  of  an  inferior  description,  is 
so  inconsiderable,  that  the  farmer  never  should  hesitate  a  moment 
which  he  should  choose,  when  the  value  of  the  produce  of  his  crop  is 
at  stake. 

In  the  choice  of  seed,  regard  must  be  had  to  procure  it  from  a 
suitable  soil  and  climate,  as  well  as  of  a  proper  variety.  A  change 
of  seed  is  in  general  to  be  recommended,  as  founded  on  rational  prin¬ 
ciples.  Every  plant  has  a  peculiar  soil  and  climate  suited  to  it,  where 
it  flourishes  and  grows  to  perfection  without  showing  symptoms  of 
degeneracy.  When  the  plant  is  indigenous,  seed  dropping  from  it 
arrives  at  perfection,  without  any  change  ;  but  when  it  is  exotic,  it  has 
a  tendency  to  degenerate  in  a  great  degree,  if  the  seed  be  sown,  year 
after  year,  where  it  was  produced. 

Besides  preventing  degeneracy  in  the  quality  of  the  produce,  the 
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crops  of  the  farmer,  by  a  judicious  change  of  seed,  will  sooner  reach 
matunty,  an  object  m  many  cases  of  the  greatest  moment.  It  is  well 
mown  that  a  change  of  constitution  in  plants,  originating  from  the 
situation  in  which  they  have  been  produced,  is  commonly  transmitted 
en  o  spiing.  Thus,  plants  propagated  from  seed  produced  in  a 
warm  sandy  soil,  will  have  a  tendency  to  early  maturity  in  whatever 
situation  the  seed  is  sown,  through  a  number  of  successive  genera¬ 
tions  ;  and  plants  from  seed  produced  on  a  cold  stiff  soil,  will  have 
their  habits  of  ripening  changed  in  a  corresponding  degree.  A  change 
of  seed  is  also  more  necessary  in  the  case  of  some  of  the  cultivated 
plants  than  in  others.  This  often  arises  from  some  peculiarity  in  the 
soil,  as  well  as  from  the  habits  of  the  plant. 

The  quantity  of  seed  which  should  be  sown  depends  on  the  species 
o  plant  cultivated,  and  numerous  other  considerations.  Rich  .oils 
require  a  smaller  portion  of  seeds  than  poor  soils,  as  the  seeds  have, 
m  tie  fotmer  case,  a  better  chance  of  vegetating,  and  the  plants  be¬ 
coming  more  luxuriant,  occupy  individually  a  greater  space.  J„  de¬ 
termining  the  proper  quantity  of  seed,  regard  must  be  had  as  to 
w tetter  tie  season  of  sowing  is  favourable  or  not  for  the  operation 
as,  in  unfavourable  seasons,  part  of  the  seed  is  placed  in  circumstances’ 

I"  Wh't ^nation  does  not  freely  take  place,  and  it  is  consequently 
lost.  The  quality  of  the  seed  itself,  and  the  mode  of  sowing,  are 

a  so  to  be  taken  into  consideration,  as  influencing  the  quantity  to  be 
sown,  J 


In  general  a  liberal  allowance  of  seed  is  to  be  recommended,  as  a 

“  C1'°P  °f  any  descriPtion  is  cheaply  purchased  by  giving  a  suffi¬ 
ciency  of  seed.  There  is  a  happy  medium,  however,  in  this,  as  in 
veij  t  ling  else  ,  foi  the  crop  may  not  succeed  when  the  plants  are 
too  numerous  in  the  ground,  any  more  than  when  they  are  too  few. 

letr  own  uxunance  may  likewise  be  prejudicial,  by  retarding  their 
ripening,  and  thereby  hazarding  the  value  of  the  crop. 

Having  given  a  brief  outline  of  the  structure  of  seeds,  and  the 
p  enomena  attending  the  process  of  germination,  we  now  proceed  to 
a  description  of  the  general  structure  of  plants,  so  far  as  their  nature 
and  habits  can  be  modified  by  the  cultivator.  In  the  execution  of 
this  department  of  the  subject  we  shall  begin  with  the  root,  and  pro¬ 
ceed  successively  to  the  stem,  leaves,  flower  and  fruit.  This  arrano-e- 
ment,  however,  is  adopted  more  in  accordance  with  established  usage 
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than  from  a  conviction  that  it  is  the  most  eligible  in  a  scientific  point 
of  view.  To  seek  for  such  a  one  in  our  present  circumstances,  would 
indeed  be  a  waste  of  labour ;  as  from  the  Intimate  connexion  and 
dependance  upon  each  other  of  the  different  parts  of  the  vegetable 
structure,  no  one  can  be  treated  of  without  ambiguity,  unless  refe¬ 
rence  be  made  to  the  connexion  subsisting  between  it  and  the  other 
parts  of  the  plant.  But  before  entering  on  a  description  of  the  several 
parts  of  which  plants  are  composed,  it  may  be  proper  to  take  a  brief 
survey  of  their  general  structure. 

Plants  are  said  to  be  organized  bodies,  because  they  have  a  struc¬ 
ture  quite  different  from  that  of  inorganic  substances  ;  a  structure 
made  up  of  cells,  fibres,  tubes,  and  membranes,  which  join  together 
to  form  distinct  parts  and  organs.  Some  have  endeavoured  to  trace 
this  structure  to  certain  primitive  forms,  existing  in  the  rudest  be¬ 
ginnings  of  vegetables,  as  well  as  in  all  parts  of  perfect  plants.  When 
vegetable  matter  is  examined  by  the  aid  of  a  microscope,  we  discover 
more  or  less  of  these  forms.  In  the  lowest  organic  bodies,  both  of 
the  animal  and  vegetable  kingdoms,  we  find  by  the  aid  of  a  power¬ 
ful  magnifier,  a  spherical  structure  intermixed  with  spiculi  or  threads, 
in  the  fluids  or  solids  composing  their  parts.  The  simplest  plants  as 
well  as  the  infusory  animalculus  have  this  structure. 

The  great  simplicity  of  the  vegetable  structure,  compared  with  the 
complexity  of  that  of  the  more  perfect  formed  animals,  is  very  remark¬ 
able  ;  and  whilst  every  separate  function  performed  by  the  latter 
seems  to  require  an  organ  of  a  peculiar  construction,  the  functions  of 
vegetation  are  all  carried  on  by  the  intervention  of  a  few  simple  tis 
sues  of  the  same  kind. 


II.— elementary  organs. 

If  plants  are  considered  with  reference  to  their  internal  organiza¬ 
tion,  they  appear,  at  first  sight,  to  consist  of  an  assemblage  of  exceed¬ 
ingly  minute  cavities,  separated  by  a  membranous  substance,  moie 
exactly  examined,  it  is  found  that  these  cavities  have  a  variety  of 
different  figures,  and  that  each  is  closed  up  from  those  that  surroun 
it;  and  if  the  inquiry  be  carried  still  further,  it  will  be  discoveie 
that  the  partitions  between  the  cavities  are  all  double,  and  that  1  v 
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The  primitive  solid  components  of  the  vegetable  text 
brane  and  fibre,  from  which  are  formed  In'  are  mem- 

'UreS’  Ce]luI-  »d  the  vascular  tissues  ^7"  ^ 

lions  of  these  in  the  bark  wood  ,  M  /  vaned  combina- 

elements  are  watery  solutions  ’  P‘  ’  ™edulIa>7  rays.  The  fluid 

timate  components,  by  means  of  the  i  *  C°m  Jnatlon  of  their  u 1- 

influenced  by  the  principle  of  life  all  the ^  Che"licaI  a?ency> 
and  secretions,  are  formed  "  ‘d  ““Points,  textures, 

of  elder  or  any  ^  *»  of  the  pith 

found  to  have  a  sort  of  honeycoml  ’  3  “,CroscoPe>  '<  will  be 
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cavities  are  the  inside  of  cellules  of  cellular  tissue  •  and  the  r  • 
are  caused  by  the  cohesion  of  their  sides  „  [  h  part,tlons 

boiling  the  pith  a  short  time,  when  the  ceull^  77^  Pr°Ve‘'  by 
each  other.  In  pulpv  fr  .  ,  “leS  read,1y  separate  from 

i-»  l,  .  Z  Ll  “ :  '»'•  ">«"  «*i„ 

“•o «*  j„  zzzz;'  b* 

g  The  brilliant  colours  of  vegetable  mat- 

Tlssue>  a  web»  is  the  name  applied  to  the  soft  and  twi  i 

^  ^  CdM-  ^  “  into  ceils,  the  ,  wl  ^1“ 
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ter,  the  white,  blue,  yellow,  scarlet,  and  other  hues  of  the  corolla, 
and  the  green  of  the  bark  and  leaves,  are  not  owing  to  any  d.fference 
in  the  colour  of  the  cellules,  but  to  colouring  matter  of  different  _ 
which  they  contain.  The  colouring  matter  of  the  cellular  tissue  is 
frequently  fluid,  but  in  the  leaves,  and  some  other  parts,  it  is  more 

commonly  composed  of  granules  of  various  sizes.  This  is  particular  > 

the  case  in  all  green  plants,  in  which  the  granules  lie 

ish  liquid,  the  latter  of  which,  as  they  grow  older,  dues  up, 

granules  themselves  gradually  change  to  olive  green,  and  finally 

brown. 

The  cellules  of  cellular  tissue  are  usually  very  small,  but  they  are 
exceedingly  variable  in  size.  The  largest  are  generally  found  in  the 
gourd  tribe,  or  in  pith,  or  in  aquatic  plants  ;  and  of  these  some  are  as 
much  as  the  thirtieth  of  an  inch  in  diameter,  while  the  ordinary  size 
is  about  the  four  hundredth,  or  the  five-hundredth  part  of  an  inch, 

and  it  is  sometimes  not  more  than  the  one-thousandth. 

Cellular  tissue  is  supposed  to  be  capable  of  performing,  by  itself, 
all  the  more  important  of  the  vital  actions  of  vegetation ;  because 
there  are  many  plants  which  live,  grow,  and  propagate  themselves 
without  possessing  any  other  kind  of  tissue.*  .  When  com  me  wi 
other  forms,  it  has,  however,  certain  objects  in  particular,  or  w  ic  i 
it  is  destined.  One  of  its  most  important  functions  is  to  absor 
moisture  or  gaseous  matter,  and  to  part  with  it  again,  acting  as  a  sort 
of  filter.  If  a  slice  of  the  pith  of  elder  be  placed  upon  a  piece  of  glass, 
and  allowed  to  communicate  by  ever  so  small  a  space  with  water,  the 
whole  mass  will  be  speedily  saturated  ;  and  on  the  other  hand,  it  will 
as  readily  part  with  its  moisture  when  exposed  to  a  dry  atmosphere  ; 
not  always,  however,  for  in  some  cases,  such  as  succulent  plants,  it  parts 
with  water  very  slowly.  It  is  found  that  the  moisture  evaporates 
through  its  membranous  sides,  which  are  therefore  eminently  hygro- 
metrical ;  and  as  they  permit  water  to  pass  through  them  readily, 
they  may  be  supposed  to  contain  perforations,  but  they  are  so  small 
that  the  most  powerful  microscopes  have  failed  to  detect  them. 

In  the  case  of  wounds,  or  even  of  the  development  of  new  parts, 
cellular  tissue  is  first  generated  :  for  example,  the  granulations  t  at 
first  form  at  the  extremity  of  a  cutting  when  first  imbedded  m  earth, 

*  This  is  exemplified  in.  the  case  of  the  Algae  and  Fungi,  and  othei  Ciypto 
gamic  plants,  which  are  accordingly  termed  Cellulares. 
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there  are  t  J^^to  ^  T  *  ** 

valves  of  the  anther  't  •  7  aSU"der  b^  contraction,  as  in  the 

it  is  effected  •  or  jfn  ’  ^  /tle  sbnnklng  of  cellular  tissue  that 

^  i.  to  the  sam  e  ’ki  n  (TofUssue  ^  ’ 

In  fine,  it  is  the  most  delicate  h!  ,  "  h 

the  most  pliable  and  rl  ’  m0“  coalse’  'he  most  universal, 

vegetables.  ’  e  most  energetic  of  the  elementary  organs  of 

tuZsIiCnl  T7T,  °f  VCTy  S'ender’  transparent,  membranous 
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cept  by  invisible  pores  I  ~nmat.cn  with  each  other,  ex- 

the  ligneous  parfs  If  all  &  C0nsWerabl8  Portion  of 

O  ecus  parts  o.  all  plants;  it  ,s  common  in  bark,  and  It  forms 

the  =al  portion  of  the  veins  of  leaves,  to  wbieb  it’gives  stiZs 
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That  it  is  intended  for  the  conveyance  of  fluid  may  be  inferred 
horn  the  circumstance  of  its  constituting  a  principal  part  of  all  wood 
P  r  umlariy  of  that  which  is  formed  in  stems  the  last  in  each  year 

PreseTcettheflUid  "n  “  ‘he  “ >  ^m  its’ 

fake  place  .  °f ’eaves'  when  a  rapid  circulation  is  known  to 

bark  bus’fo  PaSSmg  d°WnWards  fro“  ‘caves  into  the 

bmk,  thus  forming  a  passage  through  which  the  peculiar  secretion! 

tTbf  dWeZted!b°rated’  alTiVe  at  the  Stati0‘,S  Where  are 

With  regard  to  its  giving  firmness  and  elasticity  to  the  vegetable 
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structure,  we  need  only  consider  its  surprising  tenacity,  as  evinced 
in  hemp,  flax,  and  the  like  ;  and  its  constantly  surrounding  and  pro¬ 
tecting  the  vascular  system,  which  has  no  firmness  or  tenacity  itselt. 
The  extremely  slender  tubes  of  which  it  is  composed  possess,  sepa¬ 
rately,  but  a  very  slight  degree  of  strength;  but,  being  of  different 
lengths,  tapering  to  each  extremity,  and  overlapping  each  other  in 
various  degrees,  these  are  consolidated  into  a  mass,  which  a  conside¬ 
rable  force  is  insufficient  to  break. 

Vascular  tissue  consists  of  simple  membranous  tubes,  tapering  to 
each  end,  but  often  ending  abruptly,  either  having  a  fibre  generally 
spiral  in  their  inside,  or  having  their  walls  marked  by  dots,  or 
transverse  bars,  arranged  in  a  spiral  direction.  Of  vascular  tissue 
there  are  two  principal  kinds,  spiral  vessels  and  ducts. 

The  spiral  vessels  are  membranous  tubes,  on  the  inner  surfaces  of 
which  a  cylindrical  fibre  is  spirally  coiled,  and  the  whole  so  complete¬ 
ly  united,  that  if  the  vessel  be  ruptured  and 
the  thread  uncoiled,  no  trace  of  the  membrane 
is  to  be  seen,  excepting  towards  the  conical 
extremity  of  the  vessel,  when  the  coils  of  the 
fibre  are  wider  apart.  In  some  cases,  indeed, 
the  successive  coils  are  not  in  contact  with 
each  other,  and  then  the  investing  membrane 
is  sufficiently  apparent.  Sometimes  the  fibre 
branches  into  two  threads,  and  each  continues 
its  course  in  separate  but  continuous  coils ; 
and  instances  may  be  found  where  the  con¬ 
tinuous  coils  of  separate  threads  amount  to 
upwards  of  twenty  in  number.  The  diameters 
of  these  vessels  vary  from  the  three  thou¬ 
sandth,  up  to  the  three  hundredth  part  of  an 
inch.  If  the  root  of  the  common  garden  lettuce  is  partly  cut  across, 
and  the  remainder  broken  gently  asunder,  the  spiral  vessels  will  most 
generally  be  discernible.  They  may  also  be  found  in  the  leaf  stalk 
of  the  common  artichoke,  when  young  and  fresh,  in  the  fibres  of 
which  they  are  not  only  remarkably  large  and  distinct,  but  also  re¬ 
markably  beautiful,  some  of  them  exhibiting  in  their  natural  position 
the  appearance  of  spiral  coats,  investing  interior  fibres,  rather  than 
that  of  forming  a  distinct  tube,  and  seeming,  when  uncoiled,  to  be 
themselves  formed  of  a  sort  of  net  work  membrane.  In  the  leaf  stalk 
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stia.wbeny,  they  may  be  also  found,  on  pullino*  it  j 
when  fhpv  unroll  i  ?  I  it  asunder 

Ve  ‘  diff  ’  PPear  t0  *he  naked  e?e  like  a  cobweb. 
y  eien.  opinions  have  been  entertained  as  to  the  exact 

suture  of  the  spiral  vessels,  but  they  cannot  be  noticed  here 

,  ,  e  exception  of  the  bark,  they  are  met  with  in  every  part  of 

flowers''  PrTer  thS  WOf’  10  th<5  ieaVeS’  and  in  the  Petals  of 
and  in  rf-ff  !  T  ^  abundant  in  “me  species  than  in  other 

Exce  t  •’  616  P  antS  ‘,,ey  a’'e  m°St  abundantinsome  peculiar  parts’ 
E  e  ,  particular  p.ants,  they  are  not  found  in  the  ro  fa 

l  3' 6  a'S0  °f  comparatively  rare  occurrence  in  wood. 

JJucts  are  membranous  *„unn  ...m 


Fig.  60. 
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,ts  are  membranous  tubes,  with 
conical  or  rounded  extremities  ;  their 
sides  being  marked  with  transverse  lines 
oi  lings,  oi  bars,  or  dots,  arranged  spi¬ 
rally,  and  being  incapable  of  unrolling, 
ihey  have  a  great  resemblance  to  spiral 
vessels,  and  are  probably  a  mere  modi, 
fi  cation  of  them,  being  chiefly  distin¬ 
guished  by  their  want  of  elasticity,  and  of 
tne  power  of  unrolling.  Botanists  enu¬ 
merate  several  varieties  of  these  organs. 
tlg'  60  represents  the  appearance  pre¬ 
sented  by  some  of  them  when  highly 
magnified.  The  name  of  ducts  is°ge-  „ 

Sr:f:fries?ftubes  ^  ^  ^ 

separately  namid  acc Z. ilfto' th’e  trUe  ^  V6SSelS  5  8nd  ‘h^  are 

on  their  Surface  assul fful  f  EfT  ?*  ?" 

ducts.  ^  5  striPech  and  reticulated 

1  he  ieal  nature  of  the  functions  nf  tbo  i 
the  subject  of  great  diffe-encef  ^  has  been 

to  be  so  still  «  •  , 1  °f  OP'nWn’  Md  ma^  mdeed,  be  said 

- aasss  t:  zins 

is  probable,  that  both  these  functions  •  *  Ut  - 

^  mough  the  agency  of  the  vascnJ^Tl  ““I  ^ 

as  yet  involved  in  much  obscurity,  and  it  would  be  altogether  taco  “ 
sistent  with  the  nature  of  this  work  to  enter  into  any  d  ~ 
various  theories  that  have  been  proposed.  7 
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Having  now  explained  the  more  important  circumstances  connect¬ 
ed  with  modifications  in  the  elementary  organs  of  vegetation,  the 
next  subject  of  inquiry  will  be  the  manner  in  which  they  are  com¬ 
bined  into  those  masses  which  constitute  the  external  or  compound 
organs  ;  or,  in  other  words,  the  parts  that  present  themselves  to  us 
under  the  form  of  roots,  stems,  leaves,  flowers,  and  fruit;  and  that 
constitute  the  apparatus  through  which  all  the  actions  of  vegetable 
life  are  performed. 

When  a  plant  first  begins  to  grow  from  seed,  it  is  a  little  body, 
called  an  embryo,  with  two  opposite  extremities,  of  which  the  one 
elongates  in  the  direction  of  the  earth's  centre,  and  the  other,  taking 
a  direction  exactly  the  contrary,  extends  upwards  into  the  air.  This 
disposition  to  develope  in  two  diametrically  opposite  directions  is 
found  in  all  seeds,  properly  so  called,  there  being  no  known  excep¬ 
tion  to  it ;  and  the  tendency  is,  moreover,  so  powerful,  that  no  ex¬ 
ternal  influence  is  sufficient  to  overcome  it.  The  result  of  this 
development  is  the  axis,  or  centre,  round  which  the  leaves  and  other 
appendages  are  arranged.  That  part  of  the  axis  which  forces 
its  way  downwards,  constantly  avoiding  light,  and  withdrawing 
from  the  influence  of  the  air,  is  the  descending  axis,  or  the  root ; 
and  that  which  seeks  the  light,  always  striving  to  expose  itself  to 
the  air,  and  expanding  itself  to  the  solar  rays,  is  the  ascending  axis, 
or  the  stem. 


III.— THE  ROOT. 

The  root  is  seen  to  be  that  part  of  the  plant  by  which  it  is  fixed 
in  the  soil,  and  by  which  nourishment  enters  it  to  be  transmitted 
upwards  into  the  stem  and  leaves. 

In  common  with  every  other  part  of  the  vegetable  structure,  a 
great  diversity  of  form  is  exemplified  in  the  development  of  roots, 
to  which  different  terms  are  applied  by  the  botanist  ;  but  a  detailed 
account  of  these  would  not  be  interesting  to  the  general  reader. 
According  to  the  ordinary  laws  of  vegetable  development,  plants  of 
the  same  species  are  furnished  with  the  same  kind  of  roots,  not  pro¬ 
ducing,  at  one  time,  woody  or  fibrous  roots,  and,  at  another  time, 
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,  0US  ™°tS;  and  yet  it  is  found,  that  there  are  cases  in  whirl 
o  anges  ofthis  kind  do  occur.  When  part  of  the  Tt  Ja  tt 

p  anted  by  a  pond  or  river,  protrudes  beyond  the  bank,  so  as  to  be 
partia  y  .m  ersed>  -  £  ^  ,  s 

from  the  surface,  which  become  again  subdivided  into  fibres  s  , 

ZZ  TTl  ,The  r00t  °f  the  Phlemn  when  growing 

moist  soil,  which  it  naturally  affects,  is  uniformly  fibrous  U 
growing  in  a  dry  soil,  where  it  is  also  often  found"  it  is  f  .’nisi  ed  w" ^ 
a  ulbous  root ;  and  the  same  is  the  case  with  some  other  im" 
us  gene, ally  seems  to  be  merely  the  result  ofa  provision  of  nature. 
y  w  nc  t  le  plant  is  endowed  with  the  capacity  of  collection-  a  sun  ’ 

P  y  of  nourishment  suited  to  existing  circumstances,  and,  hence  of 

adapting  itself  to  the  soil  in  which  it  grows.  f 

The  root,  then,  fulfils  an  important  function  in  the  vegetable  eco¬ 
nomy,^  ,emg  the  part  through  the  instrumentality  of  which  nourish 
men  is  conveyed  to  the  plant.  But  what  gives  roots  their  chief 

ue  to  the  agriculturist  is,  that,  besides  being  the  annarUns  I 
which  the  nlani  a  1  •  ,1  ®  apparatus  by 

capable  of  1  m  gr°Und  and  nourished>  they  are  also 

capable  of  becoming  reservoirs  of  nutritious  matter,  which  thounh 

designed  for  the  subsequent  use  of  the  plant,  is  profitably  appropriated 

the  support  of  the  domestic  animals  of  the  farm. 

It  does  not  appear  that  sap  is  fit  for  nourishing  a  plant  until  it  has 

be  elaborated  by  them  at  one  time  than  is  necessary  for  the  im 
mediate  consumption  of  the  plant,  in  which  case,  i,  is  conveyed  hack' 
and  s  ored  up  for  future  use,  at  a  period  when  the  leaves,  not  being 

Y7  ,°f  aCt,V‘ty>  or  the  soil  bei"g  exhausted,  there  is  some  ofo 

i: :  rTT  fortio° of  mtr>ent  p*™** 

plants  which  form  buds,  this  nutrient  matter  is  usually  deposited  in 

t  e  cellular  tissue,  about  their  roots  or  origin,  and  yields  sat  and 
o  her  nutrition,  articles  of  diet.  When  the  plant  is  of  tha°t  more 
pet  feet  kind,  where  many  buds  are  formed,  and  the  stem  contains 

“  Pr°PerIy,  Called  Pith>  in  !t  the  nutrient  juices  are  stored,  to  be 
earned  another  season  to  the  unevolved  bud  by  the  ascending 

But  although  trees,  shrubs,  and  many  forms  of  plants,  admit  of  this 
supplementary  nutriment  being  deposited  in  stores  at  the  base  of  the 

S’  th°Ugh  the  f’alms  a,ld  the  Plante  which  yield  sago  admit  of 
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its  being  formed  in  one  great  mass,  at  elevations  in  the  atmosphere, 
many  other  plants  are  of  such  a  structure  as  to  admit  of  its  being  de¬ 
posited  only  near  the  ground,  or  in  what  is  commonly  called  the  root ; 
and  it  is  for  the  sake  of  this  reservoir  of  nourishment,  that  the  farmer 
cultivates  many  crops  in  his  fields.  Of  this  kind  are  the  turnip,  car¬ 
rot,  parsnip,  beet,  and  other  plants,  which  have  their  foliage  growing 
out  of  the  mass  of  their  roots,  and  are  cultivated  for  the  supply  of 
nourishment,  which  they  store  up  for  the  fructifying  season. 

It  will  be  at  once  seen  how  much  the  value  of  such  a  crop  depends 
on  its  obtaining  a  plentiful  supply  of  nourishment  from  the  soil ;  and, 
since  this  supplementary  nutriment  is  not  deposited  until  it  has  un¬ 
dergone  that  peculiar  change  in  the  leaves  already  referred  to,  it  is 
also  evident  how  conducive  a  healthy  tillage,  warmth,  sunshine,  and 
whatever  is  necessary  to  their  healthy  action,  are  to  the  formation  of 
a  good  root.  The  same  view  enables  us  to  understand  the  loss  in 
value  which  a  root  sustains  when  the  plant  is  allowed  to  run  to  seed. 
The  nourishment  is  stored  up  chiefly  for  consumption  at  this  critical 
period,  when  an  exhausted  soil  and  an  advanced  season  seem  to  ren¬ 
der  precarious  the  accomplishment  of  that  object  which  nature  is,  at 
all  times,  bent  to  perform  before  the  extinction  of  the  individual.  By 
this  beautiful  provision,  however,  the  process  of  fructification  goes  on 
almost  independent  of  accidental  circumstances,  and  even  though  the 
plant  be  torn  out  of  the  soil ;  but  when  the  important  object  has  been 
completed,  the  root  is  deprived  of  that  mass  of  nutriment  which  it  pre¬ 
viously  contained,  and  a  hard  fibrous  substance  only  remains  behind. 

It  has  been  said,  that,  in  trees,  the  superabundant  nutriment  is  de¬ 
posited  in  the  pith,  at  the  base  of  the  buds  ;  in  some  plants  the  buds 
are  produced  underground,  and  the  nutriment  is  conveyed  down  to 
them  there.  This  takes  place  in  the  case  of  the  potato.  The  tubers  of 
this  plant,  and  the  fibres  by  which  they  are  attached  to  the  base  of 
the  stem,  are  to  be  regarded  as  belonging  to  a  very  different  class  of 
organs  from  the  roots  of  the  plant,  though  their  subterranean  situation 
commonly  obtains  from  them  that  name.  The  tuber  of  the  potato, 
unlike  a  root,  does  not  contribute  to  the  nourishment,  but  rather  to 
the  exhaustion  of  the  then  existing  plant.  It  is  to  be  regarded  rather 
as  a  reservoir  of  nutrient  matter,  destined  to  serve  for  the  develop¬ 
ment  of  the  future  plants,  until  they  have  pushed  forth  roots  into  the 
soil,  and  its  office  is  to  produce  a  plant  next  year. 
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m  ...  r:,r„;rr  f 

,T  f  a  ts  °*  the  natural  family  to  which  it  Kpi™  n 

the  great  mass  of  tha  +„i  ^  C1  belongs.  But 

P'aef  and  pels  •  tZZl £  ‘ the 
Under  the  micro, col  ,  6  P'th  °f  ‘  ^  branch, 

cells  of  irregular  Z  and  '  •  ‘°  ^  ComP°-d  of 

ova.  .alns,  transZZZ  ^ 

remain  unchanged  in  cold  water,  but  when  it  js  held  to  about' 7 

S'Tdi"  » *  -.1  ik.  .k.,rzr: 

i  a* .  rr«V2".T  ?”  “  “  wh»  *  p-'*i. 

“p~-  k.«« :  t  -  “ 

great  quantity  of  starch  in  the  cells  it  m/  I  J  f  l"6  ^  .  "0t  a 
bursting  them.  Cut  if  the  i  .  '  e  gelatinized  without 

„reat  5  ,  ^tlftho  number  of  grains,  or  their  size,  be  very 

Ae  eLanZ  0niStrt?re  °f  the  P°tat°  *  rUPtUred  on  all  sides  by 

iness  is  prod  1  U  ^  ^  “d  ^  of  meal- 

valuable  1  '•  ence  "  e  see,  that  mealy  potatoes  are  the  most 

:S;:zaxiness  is  an  «-*•  *•*— *  *  ats;:: 
,z:i  km  m  *  *•  «•«<■»  - 

-.~8 Z  lZ'T,"’'  T 

of  Others,  there  is  this  very  marked  d  ff  “  mdePende'% 

for  the  cultivator  to  notice^  that  a  Lbf  “  imp°rtMt 

dividual  resembling  its  parent  in  all  ’t  f  7  *  P°,at°’  pr°duces  an  in' 

The  tuber  keeps  up  tho  f  ,  features,  in  kind  and  quality. 

maybe  regarded  ?  pa,t,cular  va™ty  which  produced  it,  a„d 
plant  (o  (he  na(u,a,  °  t*'™*  aN  v™“'.  a"d  kring  1,,.  I: 

z  “;rrr  -“t"^  “ *- 

P”1”"'*!  -«|J  u^ZTZil”*’  ”  for*' 

eie  is  another  distinction  which  may  be  noticed  r,- 

known,  that  the  ouaniiHr  i  .  ,lot|ced.  It  is  well 

poig  off  the  excessively  luxuriant  her^m” 
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with  an  abundant  supply  of  food,  their  reproductive  energies  develope 
themselves  slowly,  and  flowers  and  fruit,  or  seeds,  are  late  in  appear¬ 
ing.  On  the  other  hand,  when  the  supply  of  nourishment  is  scanty, 
when  the  plant  is,  as  it  were,  starved,  and  when  death  is  threatened, 
the  reproductive  energies  act  with  readiness,  flowers  and  seeds  are 
produced,  and  the  extinction  of  the  race  guarded  against.  In  the 
cultivation  of  the  farm,  numerous  examples  of  this  arrangement  are 
constantly  occurring.  The  crops  growing  on  the  most  inferior  soil 
are  always  the  first  to  exhibit  their  flowers,  and  arrive  at  maturity. 
But  the  case  is  different  in  reference  to  bulbous  and  tuberous  roots 
generally,  for  it  is  only  after  having  been  elaborated  in  the  foliage, 
that  the  sap  returns  to  the  root  ;  and,  if  the  foliage  be  destroyed,  or 
its  functions  impeded  by  disease,  the  root  suffers  in  the  same  pro¬ 
portion.* 

The  roots  of  plants  vary  greatly  in  their  external  characters,  as  well 
as  in  their  economic  value  ;  and  this  variation  is  still  further  increased 
by  cultivation.  Those  plants  which  are  cultivated  chiefly  for  their 
roots,  the  leaves  being  merely  a  secondary  consideration,  are  very 
different  from  the  original  species  from  which  they  were  derived,  so 
far,  indeed,  that  in  their  unimproved  state  they  cannot  be  regarded 
as  beneficial  objects  of  culture.  Thus  far  we  have  chiefly  confined 
our  attention  to  the  consideration  of  this  class  of  roots,  but  fibrous 
roots  are  also  deserving  of  notice  ;  for  although  they  are  of  them¬ 
selves  of  little  value,  yet  they  perform  the  same  important  office  in 
the  vegetable  economy,  namely,  that  of  deriving  the  nourishment 
which  supports  the  growing  plant  from  the  soil. 

Fibrous-rooted  plants  comprise  a  very  considerable  proportion  of 
the  cultivated  produce  of  the  farm,  as  all  those  plants  usually  termed 
gramineous  belong  to  this  class.  These  roots  consist  of  a  number  of 
small  fibres,  having  their  origin  at  the  base  of  the  stem,  being  gene¬ 
rally  situated  near  the  surface  of  the  ground,  and  seldom  penetrating 
to  any  considerable  depth.  In  some  cases  they  are  composed  of  two 
sets  of  roots,  or  fibres,  the  one  proceeding  from  the  seed,  and,  be¬ 
ing  deeper  placed  in  the  soil,  seems  chiefly  intended  for  giving  the 
plant  a  sufficient  hold  of  the  ground ;  and  the  other,  springing  from 
the  first  joint  which  is  formed  near  the  surface,  and  being  seldom 
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«"nr°^:a^e:  for.T,y7 n,e  p,ant  with 

roots.  61  a' 6  CaIled  sem!nal>  and  the  latter  coronal 

Besides  the  economic  value  of  roots,  it  has  been  seen  that  they 
serve  as  the  means  of  attachment  of  plants  to  the  soil,  and  to  dial 

ble”f  T?0rtl0n  °f 1,16  iuices  necessary  for  the  support  of  vegeta¬ 
ble  I;  oO  IsITnetr’  T’  ^P  ^  ^ 

mese  functions.  This  is  chiefly  remarkable  in  thick  sue 

cu  ent  plants,  which  absorb  from  the  air  the  substances  necessary  for 

,l“r  “  ■»  r°“  •'  .i.«r  ,  i„  tb» 

seive  simp  y  to  fix  the  plants  m  the  soil.  The  magnificent  Cactus 

toZr-T  'n  the  h°‘  h°USe  °f  Ule  MuSeum  of  Natural  His- 
y  at  Pans  is  of  an  extraordinary  height,  and  sends  out  its  large 

branches  with  extreme  vigour,  and  often  with  amazing  rapidity  ;  L 

is  roo  s  are  contained  in  a  box  which  barely  contains  four  cubic  feet 

earth,  which  is  never  renewed  or  watered.  Neither  are  the  roots 

Of  plants  always  proportion  to  the  size  or  strength  of  the  trunks 

Which  they  support.  The  tribe  of  palms  and  pines,  whose  trunk  o 

pelves  hut  feebly  to  it.  On  the  11“,  tie 

eak  and  tender  stems  die  yearly,  have  sometimes  roots  of  great  length 
and  size  compared  with  the  stem,  as  is  the  case  in  the  liquorice  !u 
cei  n,  and  the  common  weed  called  rest-harrow 

Notwithstanding  the  striking  cases  which  have  been  mentioned 
os  in  general  extract  from  the  earth  the  substances  which  contribute 

ertmTsl0  -If"  P  ^ 

hat  absorption  ,s  accomplished.  I,  has  been  found  that  their  ex’ 
remi  les  are  terminated  by  little  spongy  bodies,  or  spongioles,  with 
porous  absorbing  mouths.  If  we  take  a  radish  or  turnip,  and  im- 
erse  m  water  the  small  root  by  which  the  bulb  is  terminated  it 

W‘  Vtegeta‘e  a',d  Sh°0t  f°rth  leaVeS-  The  roots  of  certain  plants  ’ap 
pear  to  excrete  a  peculiar  matter  which  varies  in  the  different  species 

us,  unctuous  fatty  matter  has  been  found  about  the  roots  of  the  elm 

wi.ci  was  supposed  to  have  been  excreted  from  the  roots  of  that’ 

tree,  lo  this  matter,  which  varies,  as  it  has  been  said,  in  different 

species  of  plants,  the  sympathies  and  antipathies  which  certain  vege 
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tables  have  for  each  other  is  no  doubt  to  be  attributed.  Hence  the 
well-known  fact,  that  certain  vegetables  will  not  thrive  if  successively 
planted  in  the  same  soil. 

From  the  view  of  the  structure  and  functions  of  the  roots  of  plants 
now  given,  some  practical  inferences  may  be  derived  by  the  cultiva¬ 
tor.  Efficient  tillage,  performed  to  a  considerable  depth,  and  the 
application  of  large  quantities  of  manure,  will  be  seen  to  be  indis¬ 
pensable  in  the  case  of  plants  cultivated  for  their  roots  and  tubers,  or 
such  as  are  not  required  to  ripen  their  seeds  ;  w'hile  in  the  case  of 
fibrous-rooted  plants,  the  seeds  of  which  form  the  chief  inducements 
to  their  culture,  an  over-supply  of  manure  will  entirely  frustrate  the 
object  in  view,  as  the  foliage  will  thereby  become  so  luxuriant  as  to 
prevent  the  plants  from  bringing  their  seeds  to  maturity. 


IV.— -THE  STEM. 

Where  the  stem  and  root,  or  the  ascending  and  decending  axes, 
diverge,  there  commences,  in  many  plants,  a  difference  of  anatomical 
structure,  and  in  all,  a  very  essential  physiological  dissimilarity.  This 
portion  of  the  axis  is  called  the  neck  or  collum,  and  has  been  thought 
by  some  to  be  the  seat  of  vegetable  vitality,— an  idea  which  is  now 
well  known  to  be  erroneous.  At  first,  it  is  a  space  which  we  have 
no  difficulty  in  distinguishing,  so  long  as  the  embryo,  or  young  plant, 
has  not  undergone  any  considerable  change,  but,  in  process  of  time, 
it  is  externally  obliterated,  so  that,  in  trees  of  a  few  years’  growth,  its 
existence  becomes  a  matter  of  theory,  instead  of  being  actually 
evident  to  our  senses. 

In  the  case  of  some  of  the  cultivated  agricultural  plants,  the  stem 
is  not  put  forth  until  the  second  year  of  their  growth  ;  the  foliage 
during  the  first  year  being  composed  of  radical  leaves,  or  such  as 
spring  immediately  from  the  root.  It  has  been  seen,  that  during  the 
first  stage  of  the  growth  of  these  plants,  the  whole  supply  of  nutri¬ 
ment  is  stored  up  in  the  root,  there  to  be  retained  until  the  flower- 
stem  should  arise,  for  the  evolution  and  support  of  which  it  was  des¬ 
tined.  The  farmer  then  takes  advantage  of  this  property,  and  sows 
the  crops  cultivated  for  their  roots  at  such  a  period  of  the  season, 
that  the  growth  of  the  roots  shall  be  just  completed  by  the  time  the 
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winter  sets  in,  this  being  the  period  in  which  they  are  , ,  „ 

snmed  by  the  domestic  animals  of  the  farm  If  '  'SUa  •'  °0n* 

fl°W®7temS  are  usua%  solved  before  the' end  o7t!e 
great  deterioration  of  the  root.  season,  to  the 

:to 

from  dicotyledonous  or  monocotyledonous’  seeds  ”  The  fo  ^  ^ 
we  1  illustrated  by  such  plants  as  the  oak,  a  transvei'se  section  o 7ZI 
exhibits  a  central  cellular  substance,  or Pith,  an  externaI  celIl, ( 

fibrous  ring  or  Urk,  an  intermediate  woody  mass,  and  r £  fi 

:v£:7  fro;;he  pith  to  the  ^  zrJ:: 

str«cJi  :Tz i:i7Tk  te™edthe^~ 

able  ,  the  tranvlse  sec^  ZmZ  T*, 
spots,  caused  by  the  section  of  bunffle,  of  wcfod y  7  ^7  ha''d 

“rcir th- iie  — ^  -  -r 

In  both  cases  there  is  a  cellular  anr!  o  i 
each  othor  1  A-  d  SCU,ar  sJ'stem  ^tinet  from 

(Jiff  -V  3  lverslty  In  the  respective  arrangement  of  which  the 

differences  above  described  are  caused.  The  Leading  rl^ 
apply  chiefly  to  the  stems  of  trees,  as  they  have  been  more  accurately 

ammed,  and  show  the  different  processes  of  the  vegetable  develop! 
ment  in  a  more  perfect  manner. 

The  cellular  system  in  an  exoge¬ 
nous  stem  chiefly  occupies  the  centre 
and  the  circumference,  which  are  con¬ 
nected  by  thin  vertical  plates  of  the 
same  nature  as  themselves.  In  the 
annexed  diagram,  representing  a  sec¬ 
tion  of  an  exogenous  stem,  a  is  the 
pith,  the  circumference,  b,  is  the  bark, 
and  the  connecting  vertical  plates,  c, 
aie  the  medullary  rays. 

cf  p  ,  The  pith  is  the  loose  spongy  sub 

a  ce  formed  almost  entirely  of  cellular  tissue,  which  occupies  the 
centre  of  the  stems,  commencing  at  its  lower  extremity,  and  termina- 
‘ng  a  t,e,eafbuds-  A  few  vessels  seem  to  run  through  it  in  the  Ion- 
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gitudinal  direction.  Its  cellules  are  generally  very  regular.  Like 
those  of  the  cellular  tissue  in  other  parts,  they  all  communicate  with 
each  other.  Sometimes,  and  especially  in  young  branches  and  her¬ 
baceous  plants,  the  cellular  tissue  of  the  pith  is  abundantly  supplied 
with  fluids,  and  filled  with  granulations  of  a  green  colour,  as  may  be 
seen  on  breaking  a  branch  of  elder,  one  year  old,  in  which  the  pith 
presents  the  appearance  of  a  green  and  very  moist  fleshy  body.  It 
communicates  with  the  cellular  and  herbaceous  layer  of  the  bark  by 
means  of  peculiar  prolongations  which  it  sends  through  the  wood, 
which  are  the  medullary  rays  before  mentioned. 

The  bark  presents  a  structure  resembling  that  of  the  wood,  but 
the  phenomena  are  presented  in  a  reverse  order.  It  consists  of  a 
number  of  layers,  the  outermost  of  which  is  called  the  epidermis , 
which  is  common  to  all  organized  beings  both  of  the  vegetable  and 
animal  kingdom.  It  is  a  thin,  nearly  transparent  layer,  formed  of  a 
uniform  tissue,  which  appears  composed  of  cellules  varying  extremely 
in  form,  and  presenting  numerous  small  openings  or  pores.  The  epi¬ 
dermis  envelopes  all  parts  of  the  vegetable  ;  but  it  is  more  especially 
apparent  in  young  stems,  from  which  it  may  easily  be  separated  with 
a  little  caution.  It  possesses  only  a  certain  degree  of  extensibility, 
and  when  stretched  beyond  this  point,  by  the  enlargement  of  the 
trunk,  it  tears  and  splits,  as  is  observed  in  the  oak  and  the  elm,  or  it 
is  detached  in  flakes  or  plates,  as  in  the  birch  and  plane.  When  re¬ 
moved  from  a  young  stem  it  is  replaced  without  difficulty.  The  co¬ 
lour  which  it  presents  is  not  inherent  in  its  nature,  but  is  derived 
from  the  peculiar  colouring  of  the  tissue  on  which  it  is  applied. 
Hence  the  green  colour  so  prevalent  in  the  leaf  and  tender  shoot, 
which  the  transparent  epidermis  merely  transmits,  and  the  beautiful 
variety  of  lines  displayed  in  flowers  and  fruit. 

Under  the  epidermis  is  observed  a  layer  of  cellular  tissue,  connect¬ 
ing  the  former  with  the  cortical  layers,  and  termed  the  herbaceous 
envelope.  Its  colour  is  generally  green  in  young  stems.  It  covers 
the  trunk,  the  branches,  and  their  divisions,  and  fills  up  the  spaces 
which  exist  between  the  ramifications  of  the  nerves  of  the  leaves.  To 
this  the  term  outer  medulla  has  lately  been  applied  by  botanists,  in 
opposition  to  inner  medulla ,  a  term  applied  to  the  pith.  Its  colour 
is  not  derived  from  the  cellular  tissue  of  which  it  is  composed,  but  is 
owing  to  the  matter  contained  in  it.  When  this  herbaceous  envelope 
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“qUire;  feat  f*"*8  a"d  l>ecul!ar  Physical  qualities,  it  constitutes 
plantT'  ir  7h  y  T  r”6  °f  C°rk  'n  the  C°rk  ,ree’  and  some  oilier 

1  18  t,hr0USh  the  a§ency  of  <his  substance  that  the  decom 
position  of  carbonic  acid  from  the  atmosphere  is  effected,  and  oxygen 

most  — e  “  pk~  ^ 

The  liber  ot  inner  lark  lies  immediately  in  contact  with  the  al. 
burnum  or  first  circle  of  woody  fibre.  It  is  composed  of  a 

network,  the  elongated  meshes  of  which  are  filled  with  cellular  tissue 
i  e  a  other  parts  of  the  bark,  it  is  capable  of  being  replaced  when 

wh  ch  rrve  t  brrore  ;t  can  be  the  ^  *»» 

has  been  detached  must  be  guarded  from  the  contact  of  air 
n  this  case  a  viscid  substance  is  seen  to  exude  from  the  surface  of 

woody  body,  winch,  spreading  over  the  wound,  acquires  consistence 

becomes  green  and  cellular,  and  reproduces  the  portion  of  liber  which 

When  highly  magnified,  the  cambium  is  found  to  consist  of  nume- 
rous  minute  transparent  granules,  and  to  exhibit  faint  traces  of  a 
delicate  cellular  organization.  This  is  the  elaborated  sap  of  the 
an  y  means  of  which  a  layer  is  annually  added  to  the  stem. 
ie  cellular  system  of  the  pith  and  that  of  the  bark  are,  in  the 
embryo  and  youngest  shoots,  in  contact  ;  but  the  vascular  system  as 
It  forms,  gradually  interposes  between  them,  until  they  are  distinctly 
»epai  ated,  and,  in  aged  trunks,  are  sometimes  divided  by  a  space  of 
several  feet ;  that  is  to  say,  by  half  the  diameter  of  the  wood  B„ 

W  atever  may  be  the  distance  between  them,  a  horizontal  communi- 
cat.on  of  the  most  perfect  kind  continues  to  be  maintained.  When 
he  vascular  system  is  first  insinuated  into  the  cellular  system,  dividing 
he  p.th  and  bark,  it  does  not  completely  separate  them,  but  pushe! 

‘  e  a  qua‘""y  of  cellular  tissue,  pressing  it  tightly  into  thin  radia- 

'"f  P  a‘es ;  and  as  the  vascu,ar  sys'e“  extends,  these  plates  increase 
u  wai  y,  continuing  to  maintain  the  connexion  between  the  centre 

slionsoT  '  THeSe  are  ,He  7neduUanj  rU'JS-  Ia  horizontal 
sections  an  exogenous  stem,  they  are  seen  as  fine  lines  radiatin. 

rom  the  centre  to  the  circumference;  in  longitudinal  sections  they 
§  at  g'anC,ng  Satmy  lustre  ^  i"  all  discoverable,  and  which 
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gives  to  some,  as  the  plane  and  sycamore,  a  character  of  remarkable 
beauty. 

The  office  of  these  processes  is  very  important.  They  are  the  great 
means  of  communication  between  the  circumference  and  centre  of  the 
stem,  and  they  enable  the  fluid  matter  which  passes  down  the  bark  to 
reach  the  wood  next  the  pith.  To  qualify  them  for  performing  this 
office,  their  component  parts  are  placed  with  their  longer  diameter 
perpendicular  to  the  bark ;  a  position  the  most  favourable  that  vege¬ 
table  tissue  could  assume  under  such  circumstances,  to  perform  the 
necessary  functions.  When  examined  under  a  microscope,  the  com¬ 
ponent  parts  of  the  medullary  rays  resemble  bricks  placed  across  the 
fibres  of  the  wood. 

The  vascular  system  in  an  exogenous  stem  is  confined  to  the  space 
between  the  pith  and  the  bark,  where  it  chiefly  consists  of  ducts  and 
woody  fibre,  collected  into  compact  wedge-shaped  vertical  plates,  as 
seen,  d,  Fig .  54,  the  edges  of  which  rest  upon  the  pith  and  bark,  and 
the  sides  of  which  are  in  contact  with  the  medullary  rays. 

That  portion  of  the  vascular  system  which  is  first  generated  is  in 
immediate  contact  with  the  pith,  to  which  it  forms  a  complete  sheath, 
interrupted  only  by  the  passage  of  the  medullary  rays  through  it.  It 
consists  of  spiral  vessels  and  woody  fibre  intermixed,  and  forms  an 
exceedingly  thin  layer,  called  the  medullary  sheath.  This  is  the  only 
part  of  the  vascular  system  of  the  stem  in  which  spiral  vessels  are 
ordinarily  found,  the  whole  of  the  vessels  subsequently  deposited  over 
the  medullary  sheath  being  ducts.  The  medullary  sheath  establishes 
a  connexion  between  the  axis  and  all  its  appendages;  the  veins  of 
leaves,  flowers  and  fruit,  being  in  all  cases  prolongations  of  it. 

The  vascular  system  of  a  stem  of  one  year  old  consists  of  a  zone  of 
wood  lying  between  the  pith  and  the  bark,  lined  in  the  inside  by  the 
medullary  sheath,  and  separated  into  wedge-shaped  vertical  plates  by 
the  rays  passing  through  it.  This  zone  is  composed  of  woody  fibre, 
forming  a  compact  mass  on  the  outside,  but  intermixed  with  ducts 
towards  the  centre  of  the  stem.  The  second  year  another  zone  is 
formed  of  a  similar  structure,  and  so  on,  an  additional  zone  being 
deposited  every  year  as  long  as  the  plant  continues  to  live.  As  each 
new  zone  is  formed  over  that  of  the  previous  year,  the  latter  under¬ 
goes  no  alteration  of  structure  when  once  formed  ;  the  wood  not  being 
subject  to  distention  by  a  force  beneath  it,  as  the  bark  is,  but  what- 
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ever  the  first  arrangement  and  direction  of  its  tisssue  may  be,  such 
they  remam.  The  formation  of  the  wood  is,  therefore,  the  reverse 
o  t  at  of  the  bark,  the  latter  increasing  by  addition  to  its  inside,  and 
t  te  former  by  successive  deposits  upon  its  outside.  It  is  for  this  rea¬ 
son  that  such  stems  are  called  exogenous,  a  term  signifying  to  grow 
outwardly.  b 

As  m  the  case  of  roots,  the  wood  has  two  distinct  offices  to  perform, 
n  the  first  place,  it  imparts  to  plants  that  solidity  and  toughness 
which  enable  them  to  stand  erect  in  the  air,  without  being  destroyed 

y  W1"ds’  °r  crushed  by  ‘heir  own  weight ;  and,  in  the  second,  it  is 
through  the  wood  exclusively  that  the  nourishment  proceeding  from 
t  e  root  enters  the  leaves,  for  which  purpose  it  has  a  simple  though 
e  aborate  apparatus  of  tubes  and  vessels.  The  latter,  when  young 
serve  as  conduits  for  fluid  matters ;  and,  when  old,  act  as  receptacles 
or  the  peculiar  secretions  of  trees.  In  their  former  state  they  are 
i.ea,  ly  colourless,  and  form  a  pale  mass,  to  which  we  apply  the  term 
alburnum,  or  sap-wood;  when  old,  and  filled  with  secreted  matter 

1 16y  6COme  dark  m  the  colour>  ™d  then  are  heart-wood,  or  du- 
ramen. 

The  difference  in  colour  between  the  true  wood  and  the  alburnum 
very  remarkable  in  trees  whose  wood  is  very  hard  and  compact,  and 
especially  m  those  in  which  it  is  more  or  less  of  a  deep  colour.  Thus 
ln  f  °"yiand  IoSwood>  ‘he  wood,  properly  so  called,  is  black  or  deep 
g  ’  J.'e  th®.layrs°f  alburnu‘«  are  of  a  very  light  greyish  tint. 

be  l  e  Tb!  ,  r  Wh!te  and  C°arSe-^ained  «>e  difference 

ble  differ  T  *  ^  u  ^  "’h™111”  iS  ^  s%hb  A  ^marka¬ 

ble  difference,  however,  between  them  is  the  existence  of  vessels  in 

the  former,  while  the  latter  is  wholly  destitute  of  them.  By  means 

o  these  vessels  the  sap  is  conveyed  into  the  substance  of  the  trunk; 

but  a  period  arrives  when,  through  the  progress  of  age,  the  walls  of 

■  vessels  become  thickened,  their  cavity  diminishes,  and  at  length 
even  disappears. 

Endogenous  stems  apparently  differ  very  much  from  these,  for  they 
have  no  pith,  medullary  rays,  bark,  or  wood,  properly  so  called  •  but 
consist  of  a  confused  mass  of  bundles  of  woody  substance  placed  in 
spongy  mattei.  The  date,  the  palm,  the  cocoa-nut  tree,  the  sugar 
cane,  and  most  of  the  trees  of  tropical  climates,  belong  to  the  dasTof 
endogenous  or  monocotyledonous  plants. 
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The  diameter  of  an  endogenous  stem  is  increased  by  the  constant 
addition  of  fibrous  bundles  to  the  centre  ;  whence  the  name.  These 
bundles  displace  such  as  are  previously  formed,  pushing  them  out¬ 
wards  ;  so  that  the  centre,  being  always  the  part  most  recently  formed, 
is  the  softest  ;  and  the  outside,  being  older,  is  the  hardest.  In  en¬ 
dogenous  plants  having  attained  a  considerable  age,  this  operation 
goes  on  until  the  outside  becomes  sometimes  hard  enough  to  resist 
the  blow  of  a  hatchet.  It  does  not,  however,  appear  that  each  suc¬ 
cessive  bundle  of  fibres  passes  exactly  down  the  centre,  or  that  there 
is  even  much  regularity  in  the  manner  in  which  they  are  deposited  ; 
it  is  only  certain  that  it  is  about  the  centre  that  they  descend,  and 
that  on  the  outside  no  new  formation  takes  place. 

The  endogenous  plants  of  temperate  climates  are  comparatively 
diminutive  in  size.  In  our  climate,  for  instance,  the  grasses  are  some¬ 
what  remarkable,  amongst  other  species  of  the  vegetable  kingdom, 
for  their  humble  stature,  and  their  inconspicuous  appearance ;  while, 
in  the  warmer  regions  of  the  globe,  the  bamboos  and  canes,  which 
belong  to  the  same  natural  family,  emulate  our  trees  in  height  and 
beauty.  But  what  our  species  want  in  individual  magnitude,  is  far 
more  than  compensated  by  the  great  number  of  individuals.  In 
tropical  climates  one  plant  may  be  seen  here,  and  another  there, 
which,  in  their  size,  astonish  an  European,  when  he  is  told  that  they 
belong  to  the  family  of  the  grasses  ;  but  then  he  should  search  in  vain 
for  those  swards  of  grass,  and  green  meadows,  with  which  almost  the 
whole  aspect  of  his  own  climate  is  verdant.  The  gramineous  plants 
form  one  of  the  most  important  families  of  plants  in  every  climate. 
The  maize  or  Indian  corn  of  the  west,  the  rice  of  the  east,  the  wheat 
and  other  grains  of  the  north,  equally  belong  to  it. 

In  those  plants  the  stem  is  hollow,  except  at  the  nodi,  or  joints, 
where  transverse  partitions  intercept  the  cavity,  dividing  it  into  many 
cells.  In  the  bamboo  these  cells  and  partitions  are  so  large  that,  it  is 
well  known,  lengths  of  that  plant  are  used  as  cases  to  contain  papers. 
If  the  gradual  development  of  our  native  species  be  attentively  ob¬ 
served,  it  will  be  found  however,  that  the  stem  is  originally  solid ;  and 
afterwards  becomes  hollow,  in  consequence  of  its  increasing  in  diame¬ 
ter  more  rapidly  than  new  tissue  can  be  formed. 

Nearly  allied  to  stems  are  the  branches ,  which  in  their  mode  of 
growth  and  development,  exhibit  the  same  appearances  as  the  trunk 
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iron,  vvh.eh  they  issue.,  They  originate  in  a  bud,  and  form  a  cone 

which  also  consists  of  pith,  wood,  and  bark  ;  or,  rather,  they  form  a 

double  cone,  for  the  insertion  of  the  branch  into  the  trunk  forms  also 

another  cone  whose  base  is  at  the  circumference,  and  whose  apex  is 

at  the  centre,  at  least  if  it  has  been  formed  in  the  first  year  of  the 

growth  of  the  plant.  Branches,  in  their  development,  assume  almost 

he  varieties  of  position.  The  lower  branches  of  trees  are  found 

to  be  generally  parallel  to  the  surface  of  the  soil  on  which  they 

grow,  even  though  that  surface  should  be  the  sloping  side  of  a  hill  • 

while  those  nearer  the  top  of  the  tree  approach  more  to  the  vertical 
position. 


.  16  leaf-bud’  wl,lch>  ill  the  beginning  of  spring,  is  so  very  con- 

spicuous  on  the  trees  of  temperate  climates,  is  by  no  means  common 
to  all  plants,  nor  to  plants  of  all  climates.  It  is  only  in  the  woody 
plants  of  cold  climates  that  the  presence  of  these  appendages  can  be 
ascertained  with  certainty ;  and  in  these  no  new  part  is  added,  whe¬ 
ther  proper  to  the  leaf  or  flower,  without  the  intervention  of  a  bud 
When  the  young  shoot  is  produced,  it  is  at  the  same  time  furnished 
with  buds,  which  are  again  extended  into  new  shoots  in  the  following 
spring;  and  thus  the  bud  is  to  be  regarded  as  forming  not  only  the 
cradle,  but  also  the  winter  quarters  of  the  shoot,  for  which  its  coat  of 
tiled  and  glutinous  scales  seems  admirably  adapted. 

After  the  leaf  buds  have  made  some  progress,  and  have  been  co¬ 
vered  with  scales  for  their  protection,  they  form,  beneath  the  scales, 
a  number  of  rudimentary  leaves,  which  are  ready  to  unfold  and  aug¬ 
ment  in  size  with  rapidity  as  soon  as  the  branch  is  called  into  action, 
rvotlung  can  be  more  curious  than  the  manner  in  which  these  little 
rudiments  of  leaves  are  packed  up  within  the  bud,  or  the  exactness 
with  which  the  particular  mode  of  folding,  which  may  be  peculiar  to  a 
given  species,  is  observed  in  every  bud  of  every  individual. 

The  leaf,  which  is  a  temporary  part  of  the  plant,  is  an  expansion 
ot  tne  bark  at  the  base  of  a  leaf-bud,  prior  to  which  it  is  developed. 
In  most  plants  it  consists  of  cellular  tissue  filling  up  the  interstices  of 
a  network  of  fibres  that  proceed  from  the  stem,  and  ultimately  sepa¬ 
rate  from  the  bark  by  articulation  ;  but  in  many  monocotyledonous 
plants  no  articulation  exists,  and  the  base  of  the  leaf  only  separates 
fiom  its  parent  stem  by  rotting  away. 

There  is  no  part  of  the  plant  to  which  it  owes  so  much  of  its  beauty 
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as  the  foliage,  nor  are  there  any  of  its  organs^of  more  essential  utility 
to  its  vegetation.  Of  the  importance  of  leaves  in  the  vegetable 
economy  we  have  sufficient  proof  from  the  fact,  that  when  they  are 
stripped  off  the  fruit  comes  to  nothing,  as  is  exemplified  every  year  in 
the  case  of  gooseberry  bushes,  the  leaves  of  which  have  been  destroyed 
by  caterpillars.  The  berries  then  are  found  to  become  hard  and  in¬ 
sipid  ;  and  when  the  leaves  of  a  tree  are  injured  by  frost,  mildew,  or 
other  cause,  the  whole  vegetation  of  that  season  is  proportionally 
deteriorated. 

The  distribution  of  plants  into  dicotyledonous  and  monocotyle- 
donous  is  strongly  marked  in  the  leaves,  as  well  as  in  the  other  parts 
of  the  plant.  In  dicotyledonous  plants  the  vessels  of  the  leaves  com¬ 
monly  braneh  off  in  all  directions  from  the  midrib  or  bundle  of  vessels 
which  runs  along  the  middle  of  the  leaf,  while  in  monocotyledonous 
plants  they  generally  are  found  running  parallel  along  the  leaves. 

Leaves  appear  to  the  naked  eye  to  be  composed  merely  of  a  thin 
homogeneous  substance,  and  generally  possessing  little  interesting  to 
the  ordinary  observer  ;  but  when,  by  the  assistance  of  the  microscope, 
their  internal  structure  is  displayed,  we  find  it  to  be  one  of  the  most 
complicated  and  highly  organized  character,  as  might  be  inferred  from 
the  important  functions  they  are  destined  to  perform.  Besides  the 
vessels  and  their  numerous  pores,  the  parenchyma  with  its  green 
granules  which  impart  colour  to  the  leaf,  and  the  epidermis  which 
covers  the  whole,  many  leaves  are  beset  with  hairs,  strings,  spines,  and 
other  appendages.  In  reference  to  these,  it  may  be  remarked  that 
they  generally  belong  to  the  vascular  structure  ;  and  as  by  cultivation 
we  do  not  increase  the  vessels  of  a  plant  nearly  in  so  great  a  propor¬ 
tion  as  we  increase  the  cellular  substance,  so  many  leaves  which  are 
partially  covered  with  hairs  and  prickles  in  their  natural  state,  lose 
these  appendages  by  cultivation. 

Besides  ministering  to  the  nutrition  of  the  vegetable  generally, 
leaves  are  immediately  concerned  in  forming  the  buds.  These,  as  we 
already  have  had  occasion  to  observe,  are  placed  at  the  root  of  the 
leaf-stalk,  and  on  their  development  the  attachment  of  the  leaf,  in  a 
great  measure,  appears  to  depend.  If  the  bud  be  fully  developed  for 
its  winter  state,  the  leaf,  if  articulated  to  the  branch,  falls,  though  it 
be  not  previously  dead.  But  we  are  not  to  consider  the  expansion 
of  the  bud  as  the  only  cause  for  the  fall  of  the  leaf.  Its  death,  in 


THE  FLOWER, 


231 


consequence  of  the  decay  of  its  organization,  from  excessive  activity, 
01  from  want  of  nourishment — storms  and  inclemency  of  the  atmos¬ 
phere  generally,  and  more  particularly  the  colds  on  the  approach  of 
winter,  cause  the  branch  and  the  base  of  the  leaf-stalk  each  to  con¬ 
tract  upon  itself,  and  so  to  separate  at  the  articulation  between  them, 
m  consequence  of  which  the  leaf  falls. 

We  now  come  to  consider  the  flower  and  fruit,  which  are  the  parts 
through  the  instrumentality  of  which  the  species  is  continued. 


V.- 


-THE  FLOWER. 

Although  individual  plants  often  possess  great  longevity,  yet  they 
are  subject,  in  common  with  all  organized  matter,  to  the  laws  of  in¬ 
crease,  decay,  death,  and  reproduction.  The  various  species  of  ve¬ 
getables  upon  the  face  of  the  earth  are  kept  alive,  not  by  the  con¬ 
tinuance  in  life  of  individuals  originally  created,  but  by  a  series  suc¬ 
cessive  y  produced,  and  bearing  the  relation  to  those  which  preceded 
them  of  parents  and  offspring.  To  accomplish  this  end,  every  plant 
ed  with  a  peculiai  apparatus,  termed  the  reproductive  organs , 
and  familiarly  known  by  the  name  of  flower  and  fruit,  which  form  the 
embryos  of  the  future  plants.  There  are  species,  indeed,  whose  re¬ 
productive  organs  have  not  yet  been  detected;  but  there  is  every 
leason  to  believe  that  this  does  not  arise  from  any  imperfection  at- 
tac  mg  to  them,  but  rather  from  our  imperfect  observations,  and  that, 
rom  t  e  oak  of  a  thousand  years  to  the  lowest  fungi,  every  species  is 
furnished  with  organs  for  producing  seed  after  its  kind,  or  some  ap. 
paiatus  serving  the  same  purpose. 

,  The  flower,  like  the  leaf,  is  a  temporary  part  of  the  plant,  issuing 
fecnera  ly  10111  t  le  branches,  but  sometimes  from  the  root,  stem,  and 
even  ea  ,  being  the  apparatus  destined  by  nature  for  the  production 
of  the  fruit,  and  being  also  distinguishable,  for  the  most  part,  by  the 

"  !a"^  °f  “S  colouril'g  or  the  sweetness  of  its  perfume.  These, 
combined  with  the  delicacy  of  structure  which  flowers  usually  exhibit, 
a  or  subject  of  admiration  to  every  observer,  and  have  accordingly 
a  lacted  attention  m  all  ages  on  account  of  these  properties. 

or  convenience,  the  different  parts  of  the  flower  may  be  distin- 
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guished  eithei  as  being  essential  for  the  continuance  of  the  species  by 
the  formation  of  fruit  or  seed  ;  or  non-essential,  comprehending  those 
parts  which,  though  generally  present,  and  no  doubt  useful,  are  neither 
always  found,  nor  indispensably  necessary.  Those  parts  which  are 
most  essential,  however,  are  by  no  means  the  most  conspicuous  to  the 
eye;  they  are  placed  towards  the  centre  of  the  flower,  and  are,  in 
general,  small  and  unattractive,  compared  with  the  other  parts. 

In  the  most  perfect  flowers  four  sets  of  organs  may  be  observed, 
placed,  as  it  were,  in  circles,  the  one  within  the  other,  so  that  the 
fourth,  or  innermost  one,  occupies  the  centre.  Of  all  the  four,  this 
innermost  one  is  the  most  essential ;  for  it  is  sometimes  capable  of 
giving  rise  to  a  young  plant  independently  of  all  the  others,  which 
are  useful  only  in  relation  to  it.  This  is  the  case  in  a  few  species  of 
gramineous  plants,  onions,  and  others  called  viviparous.  But,  for 
the  production  of  true  seed,  the  third  set  of  organs,  or  that  which 
surrounds  the  central  one,  is  essential ;  in  fact,  the  third  and  fourth 
are  of  different  sexes,  and  for  the  production  of  embryo  individuals, 
the  one  is  necessary  to  render  the  other  fertile. 

The  floral  envelopes  are  the  parts  least  essential.  They  generally 
consist  of  two  different  parts,  the  calyx  and  the  covolla,  which  are 
in  most  cases  easily  distinguished  from  each  other  ;  but  it  also  fre¬ 
quently  happens  that  they  so  much  resemble  each  other,  and  some¬ 
times  even  other  parts  of  the  floral  appendages,  as  not  to  be  readily 
distinguishable.  In  some  cases  the  parts  of  which  they  are  composed 
are  green  like  leaves,  particularly  in  the  calyx  ;  but  more  frequently 
they  are  of  a  different  colour  and  more  delicate  texture. 

Commencing  with  the  outermost  of  the  sets  of  organs  mentioned, 
the  calyx  or  flower  cup  comes  first  to  be  described.  It  forms  the 
external  coveiing  of  the  flower,  and  serves  as  a  protection  for  the 
more  delicate  parts  within,  until  the  period  arrives  for  their  full  ex¬ 
pansion.  It  frequently  consists  of  only  one  leaf,  more  or  less  deeply 
divided  into  segments  as  in  the  bell  flower;  but  it  is  also  often  form¬ 
ed  of  several  divisions,  or  sepals,  united  together  at  the  base,  and 
forming  either  one  or  more  coverings  for  the  parts  within.  In  what 
are  termed  compound  flowers  the  sepals  are  numerous,  and  beauti¬ 
fully  arranged  over  each  other,  as  may  be  seen  in  the  calyx  of  the 
thistle  and  numerous  other  plants. 
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Within  this  external  covering  is  found  the  corolla,  which  is  the 
coloured  part,  and  that  to  which  flowers  owe  most  of  their  beauty’ 
Like  the  calyx,  the  corolla  is  very  often  composed  of  one  leaf  va¬ 
riously  divided  at  the  margin  ;  and  in  many  cases,  also,  it  is  composed 
of  several  leaves.  The  several  divisions  of  the  corolla  are  termed 
petals;  and  when  it  consists  of  a  single  petal,  more  or  less  deeply 
divided,  it  is  said  to  be  monopetalous.  When  the  petals  first  burst 
from  the  calyx,  and  expand  in  all  their  beauty,  they  still  serve  to 
protect  the  central  parts  of  the  flower.  They  are,  at  first,  carved  in¬ 
wards,  forming  a  concavity  around  the  delicate  organs  which  occupy 
the  centre.  This  not  only  shelters  them  from  external  injury,  but 
also  reflects  the  sun’s  rays  upon  them  like  a  concave  mirror ;  thus 
nurturing  them,  as  it  were  in  a  hot-house.  When  these  parts  are 
U  gi  own,  the  artificial  heat  being  no  longer  necessary,  and  the  ad- 
mission  of  light  and  air  being  not  only  safe,  but  advantageous,  the 

petals  expand,  leaving  the  internal  organs  exposed  to  the  free  agency 
of  these  elements. 

The  corolla  is  generally  a  very  fleeting  part  of  the  reproductive 
system,  a  few  hours  often  constituting  the  natural  term  of  its  dura¬ 
tion.  The  greater  number  of  flowers  require  the  genial  rays  of  the 
sun  to  expand  them  ;  but  there  are  others  so  exquisitely  delicate,  that 
they  blow  only  in  the  dark,  and  wither  as  soon  as  the  sunbeams  of 
the  morning  alight  upon  them.  It  is  remarkable,  too,  that  the 
most  beautiful  blossoms  are,  in  general,  those  which  wither  soonest— 
a  circumstance  that  has  not  been  forgotten  by  the  poet,  in  mourn¬ 
ing  over  the  fleeting  nature  of  beauty,  nor  by  the  moralist,  in  di¬ 
recting  our  attention  to  another  world,  the  fashion  of  which  passeth 
not  away. 

Both  the  parts  which  have  now  been  described  are  not  always 
present.  Not  unfrequently  one  covering  only  exists  around  the  es¬ 
sential  organs,  which  partakes  sometimes  of  the  characters  of  the 
one,  and  sometimes  of  those  of  the  other.  Thus  the  beautiful  blos¬ 
soms  of  the  lily  and  tulip  are  unprotected  by  any  external  flower-cup  . 
and  many  plants  might  be  mentioned  that  are  destitute  of  a  coloured 
flower.  In  other  species,  again,  as  in  the  grasses,  both  parts  are 
frequently  present,  but  they  are  very  like  each  other,  and  do  not 
natuially  admit  of  a  division  into  flower-cup  and  blossom. 
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Immediately  situated  within  these  parts  we  find  the  stamens  and 
pistils  the  only  essential  parts  of  the  flower.  In  the 
annexed  figure,  which  exhibits  the  usual  manner  in  Fig. 
which  these  parts  are  arranged,  the  calyx  and  co- 
lolla  are  removed  that  they  may  be  better  seen. 

Here  the  pistil  is  seen  proceeding  from  the  centre 
of  the  flower,  there  being  only  one  in  number,  and 
it  is  surrounded  by  the  stamens  which  are  more  nu¬ 
merous,  amounting  in  the  figure  to  six. 

Ihe  stamen  answers  the  same  purpose  in  plants  as 
the  male  organs  in  animals,  in  other  words  it  contains 
the  substance  by  which  the  fecundation  of  the  germs 
is  effected.  It  generally  consists  of  two  parts ;  the 
ant  tier ,  or  head,  which  is  a  kind  of  membranous  bag,  having  a  dou¬ 
ble  internal  cavity,  formed  of  two  cells  in  contact  with  each  other, 
and  th ejilament,  or  stalk,  by  which  the  anther  is  supported.  The 
anther  contains  the  pollen ,  a  substance  commonly  formed  of  small 
vesicular  grains,  which  contain  the  parts  necessary  for  fecundation. 

Ihe  essence  and  perfection  of  the  stamen  consist  in  the  presence 
of  the  anther,  the  filament  being  often  wanting,  or  so  short  as  not  to 
be  observed.  In  order  that  the  anther  may  be  fitted  for  performing 
the  functions  allotted  to  it  by  nature,  it  must  not  only  contain  pollen, 
but  it  must  also  open,  that  the  pollen  may  come  in  contact  with  the 
stigma,  or  female  organ  ;  otherwise  fecundation  could  not  take  place. 
The  number  of  stamens  in  the  different  families  of  plants  is  various, 
though  if  it  be  not  very  great,  it  is  remarkably  constant  in  the  same 
species  ;  and  hence  has  been  made  use  of  by  Linnaeus  as  a  charac¬ 
ter  on  which  to  found  his  celebrated  system.  The  manner  in  which 
they  are  inserted  affords  also  distinctive  characters. 

The  pollen  generally  presents  the  appearance  of  a  powder,  com¬ 
posed  of  extremely  minute  grains.  These  grains  in  general  exhibit 
a  uniform  organization.  Each  grain  is  composed  of  two  membranes, 
the  one  external,  thicker,  and  furnished  with  pores,  and  sometimes 
more  or  less  prominent  appendages ;  the  other  internal,  thin,  trans¬ 
parent,  and  having  no  adhesion  to  the  first.  When  submitted  to  the 
action  of  water,  the  inner  membrane  swells,  the  outer  bursts  at  some 
part  of  its  surface,  and  through  the  opening  thus  formed  there  issues 
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a  tubular  prolongation.  The  cavity  of  the  inner  membrane  is  filled 
w.th  spherical  granules  of  extreme  minuteness,  which  appear  to  per¬ 
form  the  most  important  part  of  the  act  of  fecundation. 

Such  is  the  structure  of  the  stamen,  and  such  are  the  pheno¬ 
mena  which  the  pollen  presents  in  bursting.  But  before  detailing 
the  functions  which  it  performs  in  the  vegetable  economy,  it  will 

e  necessary  to  describe  the  central  organ  to  which  the  anther  is 
subservient. 

.  The  piStl1,  11  has  been  said>  occupies  the  centre  of  the  flower,  and 
is  immediately  surrounded  by  the  stamens.  The  form  of  the  pistils 
varies  greatly  in  different  plants,  and  the  number  found  in  a  single 
flower  is  also  various  ;  but,  in  general,  they  are  not  so  numerous  as 
t  le  stamens,  and  the  number  one  is  very  common.  Like  the  stamens 
the  number  is  very  constant  in  the  same  species  of  plants,  and  on 

this  property,  a  number  of  the  orders  in  the  Linnman  system  of  clas- 
sification  is  founded. 

The  pistil  generally  consists  of  two  parts,  a  head  and  stalk,  the 
former  being  called  the  stigma,  and  the  latter  the  style.  The  form 
of  the  stigma  is  frequently  globular,  but  it  is  often  expanded  into  a 
n-oad  and  flattened  top,  as  may  be  seen  in  the  tulip  ;  while  in  other 
cases,  the  top  of  the  pistil  is  merely  a  continuation  of  the  style,  with¬ 
out  any  sensible  enlargement.  Fig.  63  represents  the  pistil  in  the 

Fiff.  63.  Fig.  64.  Fig.  65.  Fig.  66. 


primrose,  which  the  stigma,  style,  and  seed-vessel  at  the  base  of 

l,  6  St)!  6’  3re  aH  Seen'  FiS-  64  is  th®  pistil  of  the  iris  or  flag,  in  which 
‘  'e  St]'g"la’  *nStead  of  havinS  a  globular  form,  as  in  the  primrose,  is 
expanded  into  three  broad  leaves  like  those  of  the  flower.  The  form 

assumed  by  this  oigan  in  the  wallflower  or  turnip  is  seen  in  Fig  65, 
the  stigma  resting  almost  immediately  on  the  seed-vessel.  Fig  66 
represents  the  form  of  the  pistil  in  the  grasses,  where  there  are  ge¬ 
nerally  to  each  seed-vessel,  which  is,  in  fact,  a  grain,  two  long  taper- 
nig  styles  covered  with  hair. 
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I  be  style,  though  generally  present,  is  not  always  found  to  be  so  ; 
and,  in  this  case,  the  stigma  is  said  to  be  sessile.  It  is  not  more  es¬ 
sential  to  the  pistil  than  the  leaf-stalk  to  a  leaf,  or  the  filament  to  a 
stamen.  Anatomically  considered,  it  consists  of  a  column  of  vascular 
tissue  surrounded  by  cellular  substance,  the  former  communicating  on 
the  one  hand  with  the  stigma,  and  on  the  other  with  the  vascular 
tissue  of  the  ovarium.  It  is  usually  taper,  often  filiform,  or  thread¬ 
shaped,  sometimes  very  thick,  and  occasionally  angular.  It  is  com¬ 
monly  enlarged  towards  the  base,  where  it  appears  to  be  hollow,  and 
composed  of  one  or  more  compartments. 

The  upper  extremity  of  the  stigma  is  without  a  cuticle,  in  con¬ 
sequence  of  which  it  has  almost  uniformly  a  humid  surface.  Strictly 
speaking,  the  stigma  is  merely  the  secreting  surface  of  the  extremity  of 
the  style,  although  the  term  is  often  applied  to  certain  portions  of  the 
style,  especially  to  such  portions  of  its  extremity  as  appear  enlarged. 

The  appearance  of  the  flower  in  the  cereal  gramina,  is  seen  in  Fig. 
67.  The  calyx  here  is  a  chaffy  membranaceous 
substance,  which,  in  botanical  language,  is  termed  67. 

a  glume.  It  is  not,  however,  formed  like  a  cup. 

Sometimes  it  is  composed  of  one  piece  only,  at 
other  times  of  two  distinct  pieces  or  valves,  and 
these  valves  vary  in  figure  in  different  plants.  The 
stamens  here  present  the  usual  appearance,  being 
terminated  by  two  solid  anthers,  but  the  pistils,  as 
shown  in  the  figure,  are  merely  prolonged  tapering 
styles  without  any  visible  stigma.  The  number  of 
stamens  in  this  case  is  seen  to  be  three,  and  that  of  the  pistils  two. 

On  an  examination  of  the  ovary,  or  seed-vessel,  from  which  the 
pistils  immediately  proceed,  it  will  be  found  that  the  seeds  will  have 
made  but  little  progress  towards  maturity,  until  the  pollen  of  the 
anther  has  been  shed  upon  the  stigma,  and,  consequently,  impregna¬ 
tion  taken  place;  and  if  the  anthers  be  cut  away  before  they  have 
performed  this  important  office,  and  the  flower,  at  the  same  time, 
guarded,  so  that  pollen  cannot  be  conveyed  to  it,  either  by  insects  or 
directly  by  other  plants,  the  seeds  will  never  reach  maturity,  or  con¬ 
tain  an  embryo.  The  flower  will,  perhaps,  continue  longer  in  bloom 
than  it  would  otherwise  have  done,  and  the  seed  vessel  may  expand 
to  a  ceitain  extent,  but  the  seeds  will  be  deficient  in  their  internal 
organization,  and  unfit  for  the  purpose  of  reproduction.  For  the 
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production  of  perfect  seeds,  it  is,  in  fact,  necessary  that  the  pollen 
burst  upon  the  summit  of  the  stigma. 

Although  the  sexual  organs  just  described  are  very  generally  present 
.n  flowers,  yet  they  are  not  universally  so.  Many  flowers  are  what 
aie  denominated  unisexual,  that  is,  they  contain  stamens  only,  or  pis- 
tils  only.  These  unisexual  flowers  are  sometimes  met  with  on  the 
same  plant,  sometimes  on  different  plants,  while,  in  other  eases,  plants 
are  met  with  having  all  the  three  kinds  of  flowers  upon  them  at  the 
same  time.  The  flowers  are  said  to  be  hermaphrodite  when  both 
stamens  and  pistils  are  present  in  the  same  flower.  When  they  are 
ill  different  flowers,  though  on  the  same  plant,  they  are  monoecious  ; 
and  when  on  different  plants,  they  are  said  to  be  dioecious. 

When  the  stamens  and  pistils  are  situate  near  each  other,  as  in  the 
cases  whether  of  hermaphrodite  or  monoecious  flowers,  the  elastic 
spring  With  which  the  anther  flies  open  will  generally  be  sufficient  to 
disperse  the  pollen,  so  that  it  must  infallibly  reach  the  stigma.  But, 
even  with  this  facility,  the  impregnation  of  the  seed  would,  in  many 
cases,  be  imperfect  without  further  aid  ;  especially  in  such  as  do  not 
perfect  stamens  and  pistils  at  the  same  time.  For  although  the  action 
of  the  wind  cannot  but  be  efficacious  in  many  cases,  yet  in  others  it 
may  naturally  give  to  the  flower  a  direction  calculated  rather  to  pre¬ 
vent  than  to  aid  the  access  of  the  pollen,  by  causing  the  corolla  to  veer 
round  like  a  vane,  according  to  the  quarter  from  which  it  may  happen 
o  ow.  In  these  cases,  however,  the  object  is  effected  through  the 
agency  of  insects,  the  object  of  which  is  the  discovery  of  honey,  in 
quest  of  which,  whilst  they  rove  from  flower  to  flower,  and  rummage 
the  recesses  of  the  corolla,  they  unintentionally  cover  their  body  with 
pollen,  which  they  convey  to  the  next  flower  they  visit,  and  brush  off 
in  the  manner  in  which  it  was  acquired. 

In  consequence  of  becoming  acquainted  with  the  use  of  the  pollen 
and  the  necessity  of  its  being  deposited  on  the  summit  of  the  stigml 
for  the  production  of  seed,  we  are  able  to  understand  the  intimate 
connexion  which  is  always  observed  between  the  state  of  the  weather 
at  the  time  of  its  blossoming,  and  the  quality  of  the  fruit  or  grain. 
A  heavy  shower,  by  washing  away  the  pollen,  or  causing  it  to  burst 
in  the  anther,  or  otherwise  than  on  the  stigma,  may  prevent  impreg¬ 
nation,  and  destroy  the  seed;  and  we  find  that,  what  the  rains  and 
winds  of  midsummer  too  often  do  for  our  crops,  the  cold  blasts  of 
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spring  do  for  our  fruit  trees.  Yet  nature  has,  in  this  function,  more 
than  in  most  others,  made  ample  provision  against  such  accidents,  by 
surrounding  these  essential  parts  with  the  envelopes  which  have  been 
described,  and  making  the  bursting  of  the  anther  depend,  in  a  great 
measure,  upon  the  state  of  the  weather  ;  for,  if  it  be  not  fine,  it  will 
remain  a  long  time  even  in  an  expanded  blossom  without  bursting. 

After  impregnation  has  taken  place,  peculiar  changes  are  manifested 
in  both  flower  and  fruit.  At  this  period,  the  flower  has  attained  its 
ultimate  state  of  perfection,  and  displayed  its  utmost  beauty  of  colour¬ 
ing  and  richness  of  perfume.  But  as  it  is  no  longer  wanted,  so  it  is 
no  longer  provided  for  in  the  economy  of  vegetation.  Its  period  of 
decline  has  commenced,  as  is  indicated  first  by  the  decay  of  the  sta¬ 
mens,  then  of  the  corolla,  and  afterwards  of  the  calyx,  which  wither 
and  shrink  up,  and  finally  detach  themselves  from  the  fruit  altogether, 
except  in  some  particular  cases,  in  which  one  or  other  of  these  becomes 
permanent,  and  falls  only  with  the  fruit.  The  stigma  exhibits  also 
similar  symptoms  of  decay,  and  the  style  itself  often  perishes.  The 
parts  contiguous  to  the  flower,  such  as  the  floral  leaves,  are  sometimes 
also  affected ;  and,  finally,  the  whole  plant,  at  least  in  the  case  of 
annuals,  begins  to  exhibit  Symptoms  of  decay.  But  while  the  flower 
withers  and  falls,  the  ovary  is  advancing  to  perfection,  swelling  and 
augmenting  in  size ;  and,  receiving  now  all  the  nutriment  by  which 
the  decayed  parts  were  formerly  supported,  its  colour  begins  to  assume 
a  deeper  and  richer  tinge,  its  figure  is  also  often  altered,  and  new 
parts  are  even  occasionally  added.  But  the  principal  changes  result¬ 
ing  from  impregnation  are  effected  in  the  seed  itself,  which,  though 
previously  a  homogeneous,  gelatinous  mass,  is  now  converted  into  an 

organized  body,  or  embryo,  and  becomes  adapted  for  the  reproduction 
of  the  species. 

If  the  pollen  of  one  species  of  plants  is  employed  to  fertilize  the 
ovules  of  another,  the  seeds  will  often  produce  plants  which  are  strictly 
intermediate  in  all  respects  between  the  two  parents.  Such  produc¬ 
tions  are.  termed  hybrids,  and  are  manifestly  analogous  to  mules 
among  animals.  The  conditions  necessary  for  the  production  of  a 
hybrid  are  not  ascertained  beyond  the  fact,  that  those  species  only 
are  capable  of  forming  them  which  are  nearly  allied  to  each  other, 
and  are  either  of  the  same  genus,  or  of  genera  which  scarcely  differ. 

It  has  been  suggested  that  the  possibility  of  producing  hybrids  was 
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m‘ted  ,0  S,peC,es  whose  PoI1«"  was  nearly  of  the  same  for™  and  di 
™e„s,o„s ;  but  this  is  to  be  regarded  as  mere  conjecture.  Not  more 
than  forty  kinds  of  hybrids  have  been  found  naturally  produced  in  a 
wdd  state  between  well-defined  species,  and  all  o^thesHre  de! 

Z  neZ  ^rren  °r,  m7,able  °f  Perfectin^  their  so  that  they 

can  never  be  reproduced  by  seed,  though  they  may  be  propagated  by 

O  er  means.  It  appears  to  have  been  ascertained  that  hybrids  may 

be  fertilized  by  the  pollen  taken  from  one  or  other  of  the  parent  spe- 

-es,  and  that  the  seed  thus  obtained  will  produce  plants  intermediate 

etween  that  species  and  the  hybrid,  and  thus  a  return  may  gradually 

b  made  to  one  of  the  original  types.  It  has  been  equall  assert  d 

..I...  'J,L r  k"~  - 

The  discovery  of  the  sexual  organs  of  plants  was  accordingly  fol¬ 
ded  by  attempts,  on  the  part  of  the  cultivator,  to  produce  new  and 
•mproved  varieties  suited  to  field  and  garden  culture.  Being  aware 
of  the  great  advantages  of  crossing  in  ; 

tic  animals  tl,  .  g  h  ™provement  of  the  domes- 

result  of  •’  1  m  Sa"Smne  6XpeCtations  were  entertained  as  to  the 
esult  of  similar  processes  in  the  vegetable  kingdom;  and  although 

these  have  not  been  altogether  reahVed  ■  ,  & 

of  a  sufficient  ,  i  /  d’  omn8’  Perhaps,  to  the  want 

rest-  •  ,  r  experimen‘s.  yet  the  results  have  been  inte- 

nesting  m  a  high  degree. 


VI.- 


-THE  FRUIT. 


i,  I™  “  TTu”  p“"'  t™ . . . 

extended  to  whatever  is  combined  with  the  ovarium  when  ripe. 

leav  ^  lmt  0t  the  Pme'apple  consists  of  a  mass  of  bract®,  or  floral 
leaves,  calyces,  corolte,  and  ovaria  ;  and  that  of  the  nut,  the  aeo  n 

and  man,  others,  of  the  superior  dry  calyx  and  ovarium. 

seed  the  C“n“,  -ts  oftwo  principal  parts,  the  pericarpium  and  the 
seed,  the  latter  being  contained  within  the  former.  The  form  of  the 

pericarpium,  or  seed-vessel,  the  compartments  into  which  it  is  divided 
6  nUml"er  °f  Seeds  which  ft  c°n‘ains,  and  the  manner  in  which  they- 
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a  minute  description  of  the  peculiarities  of  form  presented  by  this 
organ,  would  not,  however,  answer  any  practical  purpose  ;  and  the 
structure  and  properties  of  the  seed  have  been  already  explained. 


VII.— GENERAL  CONSIDERATIONS. 

It  now  remains,  before  concluding  this  brief  sketch  of  the  vegetable 
economy,  to  add  a  few  observations  on  vegetable  nutrition.  Hitherto 
we  have  been  occupied  chiefly  in  considering  the  forms  only  which 
the  various  organs  of  plants  assume,  and  the  manner  in  which  they 
may  be  considered  to  be  mutually  related.  We  have  been  examining 
merely,  some  of  the  details  of  that  exquisite  mechanism,  by  means  of 
which  the  vital  principle  is  enabled  to  act,  and  may  be  acted  upon  ; 
and  thus  produce  all  the  varied  and  complicated  results,  which  the 
phenomena  of  vegetation  present. 

At  this  period  of  our  inquiry,  it  would  be  an  unnecessary  waste  of 
words  to  offer  any  proof  that  plants  are  organized  bodies,  endowed 
with  life,  originating  from  a  seed,  gradual  in  their  development,  and 
after  having  attained  perfection,  that  they  as  gradually  decay,  die,  and 
are  decomposed.  In  fact,  the  general  phenomena  of  life  and  death  are 
scarcely  less  striking  in  the  vegetable  than  in  the  animal  kingdom  ; 
and  probably,  the  vital  principle,  considered  apart  from  sensibility,  is 
something  of  the  same  kind,  if  not  the  very  same  thing,  both  in  ani¬ 
mals  and  vegetables.  This  similarity  or  unity  in  essence  must  lead 
us  to  expect  what  experience  has  shewn  to  be  the  fact,  that  a  con¬ 
siderable  analogy  exists  between  the  functions  of  animal  and  vegetable 
life. 

Life,  though  at  the  best  of  only  temporary  duration  in  organized 
bodies,  cannot  be  maintained  in  them  at  all  without  the  continued 
application  of  certain  stimulants.  All  require  peculiar  kinds  of  food, 
according  to  their  respective  natures  ;  a  sufficiency  of  heat,  air,  mois¬ 
ture,  and  other  circumstances.  If  entirely  deprived  of  these  stimu¬ 
lants  they  soon  die ;  and  even  when  they  are  only  partially  subjected 
to  their  influence  in  a  less  proportion  than  is  requisite  for  a  free  ex¬ 
ercise  of  their  functions,  they  languish  and  become  sickly.  But  be¬ 
sides  the  various  salutary  influences  to  which  all  living  bodies  must 
be  submitted,  in  order  to  secure  for  them  a  due  and  healthy  per- 
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bhe  SUbjeCted’  which  -«  JreVnoLr  U^er  111 

power  of  escaping  frora  td  /  °  tl,e”’  ‘f  the?  had  not  the 

effects.  I„  p Is  a  liv^  h"’  "  “  ^  °f  their 

choice,  either  in  profiting-  bv  th  ?  ^  P°SSeSSes  a  Sreater  power  of 
-  *  avoiding  ^  *"  ^ 

consider  it  to  be  more  elevated  in  the  scale  0f  ,7 

removed  from  the  condition  f  atuie?  and  further 

the  faculty  which  they  possess  of  iTo mT  ““T”' '  ^  a"ima!s’  b)’ 

■ “  ,his  respect  over  plants  ;  and  evenThlT’  ^  ^  adva"taSe 
tribes  of  animals  which  are  nerm  i  c  e  among  the  very  lowest 

whole  period  of  their  existence  stillpos  ‘°  006  SP°‘  dun'D*  th® 

ing  their  food,  and  rejecting  that  wh-T^  Cei.tai"  P°Wer  °f  seiect" 

vegetables  have  not.  The  consequence  h  That  Th <0  WHiCh 
fluence  of  external  agents  is  found  to  1  t  ’  the  continued  in- 

character  of  plants  than  of  animals  AsT  LToTcT  “°^  ** 

ever,  the  vital  principle  in  plants  is  so  much  less  eneTeTth 
animals,  that  they  are  not  so  readily  affected  as  th  T 

any  merely  casual  or  temporary  alteration  in  the  external ^  Uuder 
nnrfer  which  they  may  be  placed.  cond.tions 

Before  entering  on  the  subject  of  vegetable  „  ,  v 
examine  into  the  properties  of  vegetable  matt  a  ^  ”'Sht 

agency  allotted  to  the  different  parts  in  the  aSCertain  ‘he 

interesting  to  contemplate  the  action  ofth  *  ®  economy-  It  is 
its  elasticity,  contributes  in  such  .6  ‘SSUe  whlch>  b?  means  of 

«,o„; 

scopic  properties  by  which  fluid  ,„ha.  P  ’  f  lts  hySr°- 

Hving  plant,  and  ^tribute  to  ill  ^  *' 

so  closely  connected  with  these  hvgroscn’-  .  endosmos,c  act‘on 
brought  forward  in  illustration  of  th  1/'°  pr0pertles>  which  «  now 
sap,  instead  of  the  1  “  ‘  1  ?  T  phen°“ena  the  flow  of  the 

The  excitability  and  tenacity  ofTf  ^  attractio»- 
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plant,  and  after  it  has  exhausted  the  store  of  nutritious  matter  pre¬ 
pared  for  it  by  the  cotyledons,  it  has  then  to  seek  its  future  nourish¬ 
ment  from  the  soil  by  means  of  its  roots,  and  from  the  air  by  its  leaves. 
It  remains  to  be  considered  then,  what  are  the  substances  which  plants 
derive  from  the  earth  and  the  atmosphere. 

In  another  part  of  this  treatise  we  have  seen  that  the  soil  is  com¬ 
posed  of  certain  mixtures  of  earthy  and  organic  matters  in  various 
states  of  combination,  with  aqueous  moisture  and  gaseous  substances 
proceeding  from  the  decomposition  of  the  organic  matters  of  the  soil. 
The  atmosphere  again  is  known  to  be  composed  of  oxygen,  nitrogen, 
and  carbonic  acid,  with  a  varying  portion  of  aqueous  vapour.  All 
these  substances,  however,  are  not  indiscriminately  taken  up  by  the 
growing  plant  ;  part  only  are  selected,  and  in  certain  proportions. 

Many  conditions  are  necessary  for  the  life  of  plants,  those  of  each 
genus  require  special  conditions,  and  should  but  one  of  these  be 
wanting,  although  all  the  rest  be  supplied,  the  plants  will  not  be 
brought  to  maturity.  The  organs  of  a  plant,  as  well  as  those  of  an 
animal,  contain  substances  of  the  most  different  kinds,  and  the  food 
which  can  serve  for  the  production  of  all  the  organs  of  a  plant  must 
necessarily  contain  all  its  elements.  The  elementary  ingredients  of 
all  plants  consist  of  carbon,  oxygen,  and  hydrogen  in  various  propor¬ 
tions,  and  under  various  modifications.  Now  most  soils  would  yield 
these  ingredients,  and  yet  it  is  well  knowm  that  certain  plants  thrive 
only  in  particular  soils.  Nor  does  it  follow^  that  these  ingredients 
enter  the  plant  in  an  uncombined  state,  because  they  do  not  actually 
exist  in  this  free  and  uncombined  state  in  all  soils.  A  power  of  se¬ 
lection  then  is  made  by  the  plant,  and  this  it  is  enabled  to  do  by  the 
vital  powers  of  assimilation  by  which  it  is  endowed. 

With  regard  to  the  food  of  plants  derived  from  the  atmosphere,  the 
supply  is  pretty  regular  ;  at  least  in  as  far  as  the  gases  are  concerned, 
for  they  are  not  found  to  vary  materially  in  their  proportions  on  any 
part  of  the  surface  of  the  globe  ;  but  the  quantity  of  moisture  contain¬ 
ed  in  the  atmosphere  is  continually  varying,  so  that  in  the  same  season 
there  is  not  always  the  same  quantity,  though  in  the  course  of  the  year 
the  deficiency  is  perhaps  made  up.  From  the  atmosphere,  therefore, 
there  is  a  regular  supply  of  vegetable  food  kept  up  by  nature  for  the 
support  of  vegetable  life,  independent  of  the  aid  of  man  ;  and  if  hu¬ 
man  aid  w7ere  even  wanted,  it  does  not  appear  that  it  could  he  of  much 
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avail  This,  however,  is  by  no  means  the  case  with  regard  to  soils  • 

2:  ;r es  v;sular  in  ,heir  compositio"’  they « -  ^ 

mJb  T« favourable  t0  culture' the,r  tzz 

of  fertiht"1’  °"  retreDChed  bef0re  ‘W  can  be  h^-ght  to  a  state 

due  p^oni'0  aftate  °a-CUltUle’  ‘h°Ugh  consis,inS  originally  of  the 

i  ,  ,  P  1  °  lngredients,  may  yet  become  exhausted  of  the  prin- 

2  er“hty  by  meanS  of  t0°  ^ent  cropping,  whether  by  t  ape- 

Tl  "  rr  °f  the  Same’  °r  0f  differa't  “°P* ;  and  in  t  Js  Zse 

tivl°r  to  6  °f  PhySi°l0giSt  “  WeH  “  the  Pracfi-1  eul- 

exhausted  7  *  ™  t0  be  restored  «n 

d  S°d’  °r  communicated  to  anew  one.  This  will  comprehend 

^rjrlS°i,S’  by  tilkge  a‘ld  —  —  -wPhich  we 
But  it  may  be  asked  in  what  manner  the  fertility  of  soils  is  restored 

-  :r:hserl  10  *- “ 

addition  to  7 t,  f  *  °bjeCt  °f  th°  Present  action,  in 

them  e  v  to  "I  “‘T*  Whe"  treati"g  ‘b-  subjects 

is  ffected  ‘I  ;  ^  ^  «"  °f  ‘»e  amelioration 

case  of  h  T  °!  rem°Val  °P  superfluous  moisture;  in  the 

contaL edlT  ,7  7°m^tim  °f  the  vegetable  substances 
on.ained  in  the  turf,  and  subjected  to  the  action  of  the  fire  which 

d  »perses  part  also  of  the  superfluous  moisture,  but  leaves  a  residue  of 

t r  ,v° future  vegetation- in  the « *• 

'  ops,  the  fertthty  is  not  so  much  restored  as  more  completely  de 

I  Z Zi 7“- “7 1”““ ■* 

.1Z T.Z  ""‘l  “  “  “«“UV  to, 

othet,  the  food  necessary  to  each  being  different,  or  required  in 

resToreVL  tmtvbUndabCe'  ^  ‘he  ^  °f  reP°Se  °f  the 

that  1 ::  :  zzmv° the  der ot  vegetab,e  sub— 

the  portion  of  vegetable  mo  d  77  ^  ^  ^  ^ 

particles  conveyed  to  the  soil  by  rains.  But  it  often  happens  la! 
he  soil  can  no  longer  be  ameliorated  by  any  of  these  means  and  in 
th,s  ease  there  must  be  a  direct  and  actual  application  made’to  it  of 
such  substances  as  are  fitted  to  restore  its  fertility.  Hence  the  indi 
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getable  remains,  that  are  buried  and  finally  decomposed  in  the  soil, 
from  which  they  are  afterwards  absorbed  by  the  roots  of  plants,  in  a 
state  of  solution. 

In  the  course  of  this  inquiry  it  has  been  seen  that  the  soil  is  the 
chief  source  whence  the  nutriment  of  the  growing  plant  is  derived. 
Certain  substances  are  absorbed  from  it  in  a  fluid  state,  which  are 
then  sent  upwards  into  the  stem,  afterwards  impelled  into  the  leaves, 
whence  they  descend  through  the  liber,  transferring  themselves  to  the 
inmost  parts  of  the  wood.  This  fluid  is  called  the  sap.  When  first 
introduced  into  the  system,  and  even  when  altered  in  some  degree, 
by  having  dissolved  the  various  substances  it  encounters  in  its  pas¬ 
sage,  it  is  called  true  sap  ;  afterwards,  when  its  nature  has  been  more 
changed  by  elaboration  in  the  leaves,  it  becomes  what  is  termed  pro~ 
per  juice . 

If  the  sap  be  examined  in  its  most  simple  state,  it  will  be  found  to 
consist  of  water,  mucilage,  and  sugar.  As  the  last  two  can  scarcely 
have  been  absorbed  directly  from  the  earth,  it  is  inferred  that  as  soon 
as  the  fluids,  taken  up  by  the  roots,  entered  the  system,  they  suffer 
some  chemical  decomposition,  the  result  of  which  is  mucilage  and 
sugar.  In  addition  to  the  supply  of  sap  which  is  obtained  by  the 
roots,  a  certain  quantity  is,  no  doubt,  also  absorbed  from  the  atmos- 
sphere  by  the  leaves ;  as  is  evident  from  succulent  plants,  which  will 
continue  to  grow  and  acquire  weight  long  after  their  roots  are  severed 
from  the  earth.  This  absorption  on  the  part  of  the  leaves  chiefly 
takes  place  at  night,  or  in  cloudy  weather  ;  while  perspiration,  on  the 
other  hand,  goes  on  in  the  day  time  in  bright  weather. 

That  the  sap  is  in  motion  in  plants  in  one  direction  or  other,  if  not 
all  the  year,  at  least  at  occasional  periods,  their  bleeding  in  spring 
and  autumn,  on  being  wounded,  sufficiently  illustrates.  The  plant 
always  bleeds  most  freely  about  the  time  of  the  opening  of  the  bud  ; 
for  in  proportion  as  the  leaves  expand  the  sap  flows  less  copiously, 
and  when  they  are  fully  expanded,  it  would  seem  to  be  almost  entirely 
suspended.  But  this  suspension  is  only  temporary,  for  the  plant  may 
be  made  to  bleed  again  in  the  end  of  the  autumn,  at  least  under  cer¬ 
tain  conditions.  Palms  may  be  made  to  bleed  at  any  season  of  the 
year;  and  although  this  is  not  the  case  with  plants  in  general,  yet 
there  is  sufficient  proof  that  the  colds  of  winter,  even  in  this  climate, 
do  not  entirely  prevent  the  sap  from  flowing.  Buds  exhibit  a  gradual 
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development  of  parts  throughout  the  whole  of  the  winter  as  mav  he 
seen  by  d.ssecting  them  at  different  periods.  So  also  do  roots 
vergreens  retam  them  leaves;  and  many  of  them,  such  as  the  arbu¬ 
tus,  laurustinus,  and  the  beautiful  tribe  of  the  mosses,  protrude  also 

T.  °SSOms’  notwithstandmg  the  rigour  of  the  season.  All  this 
could  not  possibly  be  accomplished  if  the  motion  of  the  sap  were 
completely  suspended. 

excited  o-reT  °fthe  motlon  of  the  sap  is  a  subject  which  has  long 

From  the  a  T"  ^  ^  ‘°  nUmbCT,ess  “"J-tures! 

f 6St  eX1’enments  and  accurate  observations,  it  would 
eem  that  the  cause  of  the  motion  of  the  sap  upwards  is,  as  far  as  we 

ave  any  means  of  assigning  an  immediate  cause  to  the  phenomenon 

hef  de;e,0pment  0f  ‘be  bud*  and  leaves.  When  a  young  bud  or  a 
afrs  first  excited  to  growth  in  the  spring,  the  fluids  it  contains  are 
.  creased  m  density  by  evaporation  ;  endosmose  immediately  takes 
P  ace  between  ,t  and  the  tissue  below  it,  which  latter  parts  wUh  thl 
i anest  portion  of  its  contents,  and  then  acts  by  endosmose  on  the 
n  enoi.  issue  immediately  adjoining;  and  thus  the  whole  fluid  mat- 

to  the  ^  t  7  PUt  “  ”°ti0n’  fr°m  the  ^tremity  of  the  branches 
he  points  of  the  roots  ;  the  moment  the  spongelets  are  affected, 

e  u.d  matters  in  the  soil  are  attracted  through  their  sides,  and  bv 

iese  means  a  complete  motion  throughout  the  system  is  established. 

Hence  the  appearance  of  the  foliage  of  plants  in  spring  is  not  the 

ect  of  the  ascent  of  the  sap,  as  is  the  general  opinion,  but  the 
cause  of  it.*  ? 


.  ,  el‘losmoslt  theory,  to  which  so  much  importance  is  now  attached, 
we  are  indebted  to  M.  Dutrochet.  He  found  that  small  Madders  of  anirna.  „ 
vegetable  membrane,  being  filled  with  a  fluid  of  greater  density  than  water,  se- 
in  ely  fastened,  and  afterwards  immersed  in  water,  acquired  weight;  he  also 
scet  tamed  that,  .n  the  event  of  the  experiment  being  reversed,  by  filling  with 
water,  and  immersing  them  in  a  denser  fluid,  the  contrary  took  place,  and  the 
a  ders  lost  weight.  He  took  a  small  bladder  and  filled  it  with  milk,  or  gum 
arable  dissolved  in  water,  to  the  mouth  of  which  he  adapted  a  tube,  and  then 
p  unged  the  bladder  water.  In  a  short  time  the  milk  rose  in  the  tube,  whence 
e  inferred  that  water  had  been  attracted  through  the  sides  of  the  bladder 
This  experiment  was  also  reversed,  by  filling  the  bladder  with  water,  and  plum* 
>»g  It  into  milk  ;  and  the  fluid  then  fell  in  the  tube,  whence  he  inferred  that  wa 
ter  had  been  attracted  through  the  bladder  into  the  milk.  This  phenomonon 
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That  there  must  be  an  exceedingly  rapid  flow  of  sap  in  many 
plants,  is  evident  from  the  great  loss  which  they  often  experience  by 
perspiration,— all  of  which  must  be  restored  by  fluid  absorbed  by  the 
roots.  A  young  vine  leaf,  in  a  hot  day,  perspires  so  copiously,  that, 
if  a  glass  be  placed  next  its  under  surface,  it  is  presently  covered 
with  dew,  which,  in  half  an  hour,  runs  down  in  streams.  Hales  found 
from  experiment  a  sunflower  lose  a  pound  and  a  quarter,  and  a  cab- 
bage  nearly  an  equal  weight,  in  a  day,  by  perspiration. 

With  this  function  are  connected  all  the  phenomena  that  attend 
transplantation.  If  a  growing  plant  be  removed  from  one  situation 
to  another,  in  the  summer,  it  will  die ;  because  its  spongioles  will  be 
so  much  destroyed  as  to  be  incapable  of  absorbing  fluid  from  the  soil 
ap  fast  as  it  is  given  off  by  the  leaves ;  and  hence  the  system  will  be 
emptied  of  fluid.  But  when  a  plant  is  growing  in  a  pot,  it  may  be 
transplanted  at  any  season  of  the  year ;  because  its  spongioles,  being 
uninjured,  will  be  able  to  counterbalance  the  loss  sustained  by  eva¬ 
poration,  as  well  after  transplantation  as  before. 

With  regard  to  the  vessels  through  which  this  universal  diffusion 
of  the  sap  takes  place,  it  has  been  found  that  its  upward  course  is 
always  through  the  woody  fibre,  and  probably  also  through  the  ducts  ; 
and  that  it  passes  downwards  through  the  woody  fibre.  But  there 
can  be  no  reasonable  doubt  that  it  is  also  dispersed  through  the  whole 
system  by  means  of  some  permeable  quality  of  the  membranes  of  the 
cellular  tissue,  which  is  invisible  to  our  eyes,  even  aided  by  the  most 
powerful  glasses.  It  has  also  been  suggested  that  the  sap  finds  its 
way  upwards,  downwards,  and  latterly,  through  the  intercellular  pas¬ 
sages  which  exist  at  the  points  of  union  of  every  individual  elemen¬ 
tary  organ. 

Although  the  fluid  matters  absorbed  from  the  soil  undergo  a  change 
on  entering  the  plant,  yet  the  process  of  elaboration  is  chiefly  per¬ 
formed  in  the  leaf.  A  large  portion  of  it  is  evaporated,  so  that  the 

Dutrochet  called  endosmose.  It  is  believed  that  it  is  by  endosmose  that  vapour 
is  absorbed  from  the  atmosphere,  and  water  from  the  earth  ;  that  sap  is  attracted 
into  fruits  by  reason  of  their  greater  density  ;  and  probably  that  buds  are  enabled 
to  empty  the  tissue  that  surrounds  them  when  they  begin  to  grow.  The  endos- 
tnosic  action,  in  fact,  will  perhaps  be  found  the  most  ready  explanation  of  most 
of  the  phenomena  connected  with  the  movement  of  fluids _ See  Lindleys  Intro¬ 

duction  to  Botany,  &c.,  p.  226. 
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rSidUU:  ?  °f,a  greater  -“-tence,  but  the  leaves  also  possess  the 
‘  WCT  °f  absOTb'"g  “mature  from  the  atmosphere  when  it  is  wanting. 

te  properties  of  the  sap  are  further  changed  by  the  exhalation  and 
inhalation  of  gaseous  substances.  Jhe  leaves  have  been  found  to 

dan«v  16.at“7here  durinS  the  »ight  by  inhaling  oxygen  abun- 
,3  y’  and  exhal,nS ,a  sma11  <luan,i,y  Of  carbonic  acid  ;  and  to  restore 
le  air  to  its  purity  in  the  sun’s  says,  by  decomposing  their  carbonic 
acid,  and  parting  with  their  oxygen. 

When  the  sap  has  been  duly  elaborated  in  the  leaf,  by  the  means 
that  have  just  been  mentioned,  it  assumes  the  appellation  of  cambium, 
i  the  proper  juice  of  the  plant.  In  this  ultimate  state  of  elaboration 
it  may  often  be  distinguished  by  a  peculiar  colour,  being  sometimes 

:i:r  tt1  sper.°f  ^ a,id  as 

celandine,  To  the  production  of  these  effects,  however,  lioht 

'S  "pessary,  though  a  suitable  degree  of  heat,  air,  ami 

moisture,  are  all  that  are  essentia!  to  vegetation.  Plants,  it  is  true 

may  be  made  to  grow  in  the  dark  ;  but  they  are  equally  destitute  of 

ve.dure  and  of  those  strong  odours  which  often  characterize  them 

When  produced  in  the  light.  They  are  also  much  less  combustible, 

and  those  oils  and  resins  which  the  plant  usually  secretes  are  no 

onger  ound.  These  phenomena  are  the  origin  of  that  process  in 

ort. culture  called  blanching,  by  which  the  stems  or  leaves  of  plants 

are  excluded  from  the  light  S  and  thus  their  naturally  too  strong  or 

acnd  flavours  or  tastes  are  tempered  to  such  a  degree  as  often  to  be 

highly  palatable,  especially  when  modified  by  the  presence  ofsaccha 
rine  matter. 

Ihme  vail  be  no  question  of  the  general  purposes  afforded  to  the 
vege  able  const.tution  by  these  functions  of  leaves.  But  when  we 
a  empt  to  consider  how  the  peculiar  secretions  of  different  species 
n  es  of  plants  are  formed  how  the  same  soil  and  the  same  at- 

mosp  eie  s  ou  ,  in  a  leaf  of  the  vine,  or  sorrel,  produce  a  wholesome 

aci  ,  and  ,n  that  of  a  spurge,  or  manchineel,  a  most  virulent  poison  • 
tow  sweet  and  nutritious  herbage  should  grow  among  the  acid 
trow  oot  and  aconite  we  find  ourselves  totally  unable  to  compre¬ 
hend  the  existence  of  such  wonderful  powers  in  s0  small  and  seem- 
,ngly  simple  an  organ  as  the  leaf  of  a  plant.  The  agency  of  the 
vital  principle  alone  can  account  for  these  phenomena,  though,  to  our 
united  understandings,  it  cannot  explain  them.  The  thickest  veii 
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covers  the  whole  of  these  processes;  and  so  far  have  philosophers 

hitherto  been  from  removing  this  veil,  that  they  have  not  even  been 
able  to  approach  it. 

If  we  reflect  upon  these  phenomena,  our  minds  can  scarcely  fail  to 
be  deeply  impressed  with  admiration  at  the  perfect  simplicity  and,  at 
the  same  time,  faultless  skill  with  which  all  the  machinery  is  contrived 
upon  which  vegetable  life  depends.  A  few  forms  of  tissue, ‘inter  woven 
horizontally  and  perpendicularly,  constitute  astern  ;  the  development 
by  the  first  shoot  that  the  seed  produces,  of  buds  which  grow  upon 
the  same  plan  as  the  first  shoot  itself,  and  a  constant  succession  of  the 
same  phenomena,  causes  an  increase  in  the  length  and  breadth  of 
the  plant ;  an  expansion  of  the  bark  into  a  leaf,  within  which  ra¬ 
mify  veins  proceeding  from  the  seat  of  nutritive  matter  in  the  new 
shoot,  the  provision  of  air-passages  in  its  substance,  and  of  evapora¬ 
ting  pores  on  its  surface,  enable  the  crude  fluid  sent  from  the  roots  to 
be  elaborated  and  digested  untd  it  becomes  the  peculiar  secretion  of 
the  species;  the  contraction  of  a  branch  and  its  leaves  forms  a  flower  ; 
the  disintegration  of  the  internal  tissue  of  a  petal  forms  an  anther  ; 
the  folding  inwards  of  a  leaf  is  sufficient  to  constitute  a  pistil;  and, 
finally,  the  gorging  of  the  pistil  with  fluid  which  it  cannot  part  with 
causes  the  production  of  the  fruit. 

We  might  now  enter  upon  the  interesting  and  important  subject  of 
vegetable  chemistry,  by  which  a  knowledge  is  obtained  of  the  com¬ 
ponent  parts  of  plants.  Seeing  that  they  are  not  merely  organized 
beings,  but  also  beings  endowed  with  a  species  of  life,  absorbing 
nourishment  from  the  soil  on  which  they  grow,  and  assimilating  it  to 
theii  own  substance,  by  means  of  the  functions  which  have  been  de¬ 
scribed.;  it  is  evident  that  little  progress  can  be  made  in  the  explica¬ 
tion  of  the  phenomena  of  vegetable  life,  without  some  specific  know¬ 
ledge  of  the  primary  principles  of  vegetables,  and  of  their  mutual 
action  upon  each  other.  To  enter  at  length  into  this  subject,  how¬ 
ever,  would  far  exceed  the  limits  necessarily  assigned  to  this  article; 
those  who  are  anxious  for  full  information  on  the  subject  may  consult 
any  of  the  different  elementary  works  on  chemistry. 

For  the  purpose  of  making  any  considerable  proficiency  in  this  in¬ 
tricate  blanch  of  science,  an  acquaintance  with  the  elements  of  che¬ 
mistry,  and  a  facility  in  analyzing  the  several  compound  ingredients 
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in  plants,  are  indispensably  necessary.  If  the  object  of  the  student 
be  merely  that  of  extracting  such  compound  ingredients  as  are  known 
o  exis  in  the  plant,  the  necessary  apparatus  is  simple,  and  the  pro- 

princi'nleV  ! "“j  u  1°  *«"  P-ary  and 'radical 

i  nciples  of  which  the  compound  ingredients  are  themselves  com- 

posed  the  apparatus  is  then  complicated,  and  the  process  difficult, 

requiring  much  time  and  labour,  and  much  previous  practice  in 
analytical  research. 

Every  distinct  compound  which  exists  ready  formed  in  plants,  is 
ca  e  a  proximate  or  immediate  principle, ,  of  vegetables.  Thus 
sugar,  starch,  and  gum,  are  proximate  principles.  Opium,  though 
obtained  from  a  plant,  is  not  a  proximate  principle 3  but  it  consists  of 
several  mixed,  more  or  less,  intimately  with  one  another 

The  proximate  principles  of  vegetables  are  sometimes  distributed 
over  the  whole  plant,  while  at  others,  they  are  confined  to  a  particular 
part  of  ,t.  They  are  very  numerous  in  themselves,  and,  as  has  been 
seen,  very  diversified  in  their  qualities.  It  is  to  the  predominance  of 
some  particular  one  of  these,  that  every  species  of  vegetables  owes  its 
va  ue  and  importance  in  domestic  economy  and  thearts.  The  wheat  and 
potato  are,  for  example,  chiefly  valuable  for  the  quantity  of  starch,  or 
tecula,  which  they  contain.  The  sugar-cane,  Saccharum  officinarum, 
owes  its  importance  exclusively  to  the  quantity  of  sugar  which  it  pro¬ 
duces  ;  while  many  plants  are  valuable  for  the  production  of  acids, 
oils,  wax,  resins,  balsams,  and  other  compounds.  These  are  all  ex¬ 
tracted  by  mechanical  means,  such  as  pressure,  washing,  and  decan¬ 
tation-operations  which  the  most  inexperienced  can  have  little 

difficulty  performing.  Of  such  processes  consists  the  proximate 
analysis  of  vegetables. 

The  reduction  of  the  proximate  principles  into  their  simplest  parts 
constitutes  their  ultimate  analysis.  A  very  few  constituent  elements 
include  all  the  component  ingredients  of  vegetables.  These  are  carbon 
oxygen,  hydrogen,  and,  occasionally,  nitrogen,  or  azote.  The  same’ 
substances,  indeed,  form  the  animal  fabric,  a  circumstance  which  would 
appear  incredible,  were  it  not  fully  verified  by  chemical  analysis.  It 
little  interesting,  then,  to  contemplate  the  so  apparently  dif¬ 
ferent  structures  composed  of  the  same  ingredients,  and  nearly  in  the 

same  proportions,  differing  merely  in  the  state  of  combination  in 
which  they  exist. 
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1  he  precise  proportion  of  the  simple  elements  found  in  plants  is 
of  much  less  importance  to  the  cultivator  than  that  of  the  compound 
ingredients,  and  is  less  deserving  of  attention.  It  is,  however,  certain, 
that  they  compose,  as  it  were,  the  very  essence  of  the  plant,  and  con¬ 
stitute,  by  their  modifications,  the  peculiar  characters  by  which  it  is 
distinguished.  Thus  it  has  been  found,  that  vegetable  substances  are 
always  acid  when  the  oxygen  they  contain  is  to  the  hydrogen  in  a 
greater  proportion  than  in  water ; — that  they  are  always  resinous,  or 
oily,  or  spirituous,  when  the  oxygen  they  contain  is  to  the  hydrogen 
in  a  smaller  proportion  than  in  water; — and  that  they  are  neither 
acid  nor  resinous,  but  saccharine,  or  mucilaginous,  or  analogous  to 
woody  fibre,  or  starch,  when  the  oxygen  and  hydrogen  they  contain 
are  in  the  same  proportion  as  in  water.  These  facts,  though  devoid 
of  any  practical  importance,  are  highly  interesting  to  the  physiologist 
and  lover  of  botanical  science. 

Those  principles  are  called  foreign  to  plants  which  cannot  be  referred 
to  either  carbon,  oxygen,  hydrogen,  or  azote.  Such,  for  example, 
are  carbonate  and  sulphate  of  soda,  nitrate  of  soda,  the  carbonates  of 
potash,  lime,  and  magnesia,  and  other  mineral  substances.  Silica  is 
found  in  large  quantities  in  gramineous  plants,  and  is  usually  situated 
in  the  cuticle ;  but,  in  the  bamboo,  it  is  also  deposited  largely  in  the 
hollow  joints,  under  the  form  of  the  substance  called  tcibcisheer.  The 
cuticle  of  the  rattan  palm  contains  such  a  proportion  of  silica,  that  it 
will  strike  fire  with  steel.  In  some  species  of  Salsola  so  much  as  fifty 
per  cent,  of  soda  is  sometimes  found. 


The  preceding  account  of  the  vegetable  economy  is  fraught  with 
suggestions  of  the  highest  practical  importance  to  the  agriculturist. 
The  final  object  of  all  the  natural  sciences  is  their  application  to 
purposes  subservient  to  the  wants  and  desires  of  man  ;  and  the  study 
of  the  vegetable  kingdom  is  one  of  the  most  important  in  this  point 
of  view. 

Agriculture  and  gardening  are  the  two  arts  which  embrace  the 
whole  culture  of  plants  to  whatever  purpose  they  are  applied  by  civi¬ 
lized  man.  Their  fundamental  principles,  as  arts  of  culture,  are  the 
same,  being,  for  the  most  part,  suggested  by  nature,  and  explained 
by  vegetable  chemistry  and  physiology  ;  and  most  of  them  have  been 
put  in  practice  by  man,  for  an  unknown  length  of  time,  without  much 
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reference  to  principles.  All  that  is  necessary,  therefore,  for  this  pur¬ 
pose,  is  to  imitate  the  habitation  of  the  plant,  and  to  propagate. 

To  increase  the  number  and  improve  the  nutritive  qualities  of 
plants,  it  is  necessary  to  facilitate  their  nutrition  by  removing  all  ob¬ 
stacles  to  their  healthy  and  vigorous  vegetation;  and  hence  the  origin 
of  draining,  removing  surface  incumbrances,  and  the  various  opera¬ 
tions  for  pulverizing  the  soil.  A  certain  proportion  of  moisture  has 
been  seen  to  be  essential  to  vegetation,  and  where  this  proportion  is 
exceeded,  means  must  be  adopted  for  its  removal.  Surface  incum¬ 
brances  are  also  injurious,  inasmuch  as  they  not  only  obstruct  the 
operations  of  tillage,  but  also  occupy  a  portion  of  the  ground  which 
would  be  more  profitably  devoted  to  the  production  of  useful  plants. 
In  like  manner,  minute  pulverization  of  the  soil  is  necessary  both 
e  01  e  sowing  the  seed,  and  in  many  cases,  during  the  growth  of  the 
plants,  as  in  the  case  of  those  cultivated  in  drills. 

For  the  purpose  of  increasing  the  quantity  of  cultivated  produce 
it  is  essential  that  the  best  species  and  varieties  alone  be  employed 
for  the  purpose  of  reproduction.  In  this  respect,  the  faculty  of  dis¬ 
tinguishing  varieties,  and  forming  an  idea  of  their  relative  value,  at 
first  sight,  is  an  attainment  much  to  be  desired.  Let  it  be  supposed, 
for  instance,  that,  in  afield  of  wheat,  there  exists  a  plant,  a  new  variety, 
having  two  more  fertile  joints  in  its  spike,  and  equal  to  the  surround- 
ing  wheat  in  every  other  respect,  a  person,  unaccustomed  to  make  the 
most  minute  observations,  would  scarcely  observe  such  a  variety,  unless 
distinguished  by  some  more  peculiar  badge ;  nor  would  any  but  a  person 
versed  in  plants  know  that  it  was  of  superior  value,  if  placed  before 
him.  How  many  varieties  answering  this  description  may  have  ex¬ 
isted  and  escaped  observation,  which,  had  they  been  observed,  and 
carefully  treated,  would  have  proved  an  invaluable  acquisition  to  the 
whole  community.  The  number  of  fertile  joints  in  the  spike  of  wheat 
vanes  from  eighteen  to  twenty-two,  and  the  inhabitants  of  the  United 
Kingdom  amount  to  nearly  the  same  number  of  millions;  therefore, 
as  the  produce  is  insufficient  to  supply  the  inhabitants  with  bread,  it 
is  evident  that  a  variety,  with  two  additional  fertile  joints,  and  equal 
in  other  respects  to  the  varieties  now  in  cultivation,  would,  when  it 
became  an  object  of  general  culture,  afford  a  supply  of  bread  to  nearly 
two  millions  of  people,  without  even  another  acre  being  brought  under 
cultivation,  or  an  additional  drop  of  sweat  from  the  brow  of  the  hus¬ 
bandman. 
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1  o  form  new  varieties  of  any  of  our  cultivated  plants,  it  is  only 
necessary  to  take  advantage  of  their  sexual  differences,  and  to  operate 
m  a  manner  analogous  to  crossing  the  breed  of  animals.  Numerous 
experiments  with  this  object  in  view  have,  at  different  times,  been 
perfoimed  ;  and,  among  others,  the  following  very  interesting  one,  by 
Knight,  the  late  President  of  the  Horticultural  Society.  A  variety 
of  the  pea  was  chosen  as  the  subject  of  experiment,  which  had  been 
degenerating,  even  when  cultivated  in  a  superior  soil.  Being  thus  a 
good  subject  of  experiment,  the  male  organs  of  a  dozen  of  its  imma¬ 
ture  blossoms  were  destroyed,  and  the  female  organs  left  entire. 
When  the  blossoms  had  attained  their  mature  state,  the  pollen  of  a 
very  large  and  luxuriant  grey  pea  was  introduced  into  one  half  of  them, 
and  not  into  the  other.  The  pods  of  both  grew  equally,  but  the 
seeds  of  the  half  that  were  unimpregnated  withered  way,  without 
having  increased  beyond  the  size  to  which  they  had  attained  before 
the  blossoms  expanded.  The  seeds  of  the  other  half  were  enlarged 
and  matured,  as  in  the  ordinary  process  of  impregnation,  and  exhi¬ 
bited  no  perceptible  difference  from  those  of  other  plants  of  the  same 
variety  ;  but  when  they  were  made  to  vegetate  in  the  succeeding 
spring,  the  effect  of  the  experiment  was  obvious.  The  plants  rose 
with  great  luxuriance,  indicating,  in  their  stem,  leaves,  and  fruit,  the 
influence  of  this  artificial  impregnation,  and  the  seeds  produced  were 
grey.  By  impregnating  the  flowers  of  this  variety  with  the  pollen  of 
others,  the  coloui  was  again  changed,  and  new  varieties  obtained, 
superior,  in  every  respect,  to  the  original  on  which  the  experiment 
was  first  made,  and  attaining,  in  some  cases,  to  a  height  of  twelve 
feet. 

The  practicability  of  improving  the  species  by  impregnation  is  ren¬ 
dered  strikingly  obvious  by  these  experiments  ;  and  the  ameliorating 
effect  is  the  same  whether  by  the  male  or  female,  as  was  ascertained 
by  impregnating  the  largest  and  most  luxuriant  plants  with  the  pollen 
of  the  most  diminutive  and  dwarfish,  or  the  contrary.  By  such  means 
any  number  of  varieties  may  be  obtained  at  the  option  of  the  experi¬ 
menter,  amongst  which  some  will  no  doubt  be  found  suited  to  all  soils 
and  situations.  Knight’s  experiments  of  this  kind  were  also  extended 
to  wheat,  but  not  with  equal  success ;  for  although  some  very  good 
varieties  were  obtained,  they  were  not  found  to  be  permanent.  But 
the  success  of  his  experiments  on  the  apple-tree  was  equal  to  his  ex- 
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peotations.  This  was  indeed,  his  principal  object,  and  no  means  of 

•  ‘a‘n,ng  a  SUCCfsful  1SSUe  were  Ieft  »"‘ried.  The  plants  obtained 
m  this  case  were  found  to  possess  the  good  qualities  of  both  the  va- 

s  emp  ojed,  uniting  the  greatest  health  and  luxuriance  with  the 
finest  and  best  flavoured  fruit. 

The  process  of  impregnation  has  been  chiefly  practised  between 

'  elem  Vanet'eS  °f  the  Same  sPecies  S  but  two  distinct  species  of  the 

ge7  Wlll,0ften  Produce  a"  offspring  intermediate  in  character 

as  plrfe"  ’emS th3’  °f  Perfo™inS  a»  its  vital  functions 

peifectly  as  either  parent,  with  the  exception  of  its  being  incapable 

0  perpetuating  itself  by  seed  ;  or  should  it  not  be  absolutely  sterile, 
17"  b;COme  !°  m  the  S6C0nd’  third>  or,  at  farthest,  fourth  genera, 
pollen  of  "T  7eVer’  be  relldered  fel  tile  by  the  aPpbeation  of  the 

eh  a  te  ’^7  ^  T"'8  ?  "  Which  ““  itS  assumes  the 

el.aiacte.  of  that  parent  by  which  the  pollen  was  supplied 

To  increase  the  number,  improve  the  quality,  and  increase  the 
magnitude  of  particular  parts  of  vegetables,  it  is  necessary  to  m  e 

■■  *• «— -  «b.~,  i  t„zz 

When  ,  J  r°0tS  m'e  ‘°  te  inCTeaSed’  and  ‘ho  contrary. 

When  the  production  of  the  part  to  be  removed  is  of  little  conse- 

quence  to  the  cultivator,  by  removing  it  the  nutritive  matter,  which 

woul  otherwise  be  expended  in  bringing  it  t0  perfection,  ’is  £ 

"ected  to  the  maturation  of  the  more  valuable  parts;  thus  it  is  seen 

7  16  P1'aCtlCe  ‘S  founded  on  a  J'ust  view  of  the  vegetable  economy. 

•  af°  ®  important  operations  of  pruning,  ringing,  cutting  off 

•  ,g  T  ’  8  °  16r  PraCdCeS  f°r  imP''oving  fruits>  and  putting  trees 

into  a  bearing  state.  te 

.  The  preSerVation  of  vegetables  for  future  use  is  effected  by  destroy¬ 
ing  or  rendering  dormant  the  principle  of  life,  and  by  warding  off,  as 
ar  as  practicable,  the  process  of  chemical  decomposition.  When 
Vegeta  es  or  fruits  are  gathered  for  preservation,  the  air  of  the  atmo¬ 
sphere  ,s  continually  depriving  them  of  carbon,  and  forming  carbonic 

r Zty  ?  tts  sringr,ities’ weakens 

•*  .  ements ,  and  heat  produces  the  same  effect,  by 

,.,d  ,i'*  *  “b  * 

,  •  ,  -  y  g  in  the  sun,  or  in  ovens,  is  one  of  the  most 

obvious  modes  of  preserving  vegetables  for  food,  or  for  other  econo- 

m,c. purposes  ;  but  not  for  reproduction,  if  the  desiccation  be  carried 
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so  far  as  to  destroy  the  principle  of  life  in  seeds,  roots,  or  sections  of 
the  shoots  of  ligneous  plants. 

I  he  whole  art  of  culture  is  but  a  varied  development  of  the  above 
fundamental  principles,  all  founded  in  nature,  and,  for  the  most  part, 
lationally  and  scientifically  explained  on  chemical  and  physiological 
principles.  Hence  the  great  necessity  of  the  study  of  botany  to  the 
cultivator,  not  in  the  limited  sense  in  which  the  term  is  often  under¬ 
stood,  as  including  mere  nomenclature  and  classification,  but  in  that 
more  extended  signification  by  which  the  student  is  also  made  prac¬ 
tically  acquainted  with  the  structure  and  functions  of  the  vegetable 
economy ;  by  which  he  is  enabled  to  modify  his  system  of  culture  in 
such  a  manner  as  most  effectually  to  acccomplish  the  end  in  view. 
As  this  knowledge  has  increased,  the  produce  of  the  land  has  increased 
in  a  corresponding  degree,  and  will  further  increase  as  physiological 
knowledge  extends.  Cultivated  produce  has  hitherto  outrun  popula¬ 
tion,  and,  to  all  appearance,  will  always  do  so.  From  the  increasing 
enterprise  and  scientific  knowledge  of  the  cultivators  of  the  soil,  not 
only  the  merits  of  many  of  the  varieties  of  roots,  grain,  and  grasses, 
now  in  existence,  and  as  yet  very  little  known,  will  be  further  elicit¬ 
ed  ;  but  new  varieties,  and  even  genera,  possessed  of  more  useful 
pioperties  than  any  of  those  now  cultivated,  will  continue  to  be  dis¬ 
covered. 


\  HI.  I  HE  S  UCCESSION  OF  CROPS. 

Hav.ng  treated  of  the  vegetable  structure,  the  phenomena  of  its 
growth  maturation,  and  decay,  we  are  now  prepared  to  consider 
he  order  in  winch  the  different  species  should  succeed  each  other 
^enable  the  cultivator  to  derive  the  greatest  amount  of  produce  off 

The  character  and  habits  of  the  different  plants  cultivated  for  eco¬ 
nomic  purposes  has  been  seen  to  be  very  dissimilar.  Some  being 
cultivated  for  their  seeds,  and  others  for  their  roots,  while  a  third 
etass  is  produced  for  its  foliage.  Each  of  these  classes  is  known  to 
aiccee^  on  y  under  certain  circumstances  having  relation  to  fertility  of 
so,  ana  mode  of  cultivation.  But  the  soil  itself  is  found  to  retain  its 
I’  y  0nI>'  ^  hoHowmg  a  fixed  routine  of  culture.  A  certain  de 
gree  of  pulverization  is  to  be  maintained,  and  periodical  applications 
of  manures  are  to  take  place  ;  but  as  the  soil  can  neither  be  pul- 
v erized  nor  manured  every  year,  and  as  pulverization  and  the  appli¬ 
cation  of  manures  are  of  more  importance  the  case  of  some  crops 
an  ,n  that  of  others,  it  becomes  necessary  to  ascertain  in  what  order 

se  ciops  shall  succeed  each  other  so  that  the  fertility  of  the  soil 
may  be  maintained.  y  S01i 

theIliiltlalerttained,that/11  ‘he  CUUiVated  P'an,S  te»d  ‘o  exhaust 

the  Ian  thf  T  °  6gree  ^  ^  -rried  off 

_  C  /  exhaUStl0n  18  found  t0  be  counteracted  by  the  appli¬ 
cation  of  manures.  It  would  apnear  tbon  th  <■  v  ^ 

ann,-  j  •  rv,  .  appear  then,  that  if  manures  could  be 

1  "  SUffiClent  ^Uanti,y-  would  exist  no  necessity  for  fol 

,.lio»Pb  7!'T  '  “  ‘l""K  P>™<!  °1«<  deterio- 

at.on,  but  ,t  is  known  from  experience  that  a  profitable  return  cannot 

be  maintained  from  the  same  kind  of  crop  even  with  an  u  1  r  ed 

-pply  of  manure.  The  impossibility  of  maintaining  to  perfection 

same  sort  of  crop  on  the  same  piece  of  ground  in  a  well  c^vafod 

gar.en,  mustrates,  m  a  striking  manner,  the  limited  powers  of  ma- 

111  t  ,S  r6SpeCt;  and  in  the  «  when  the  grain  crops  are 
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allowed  to  ripen  their  seeds  the  power  of  manure  is  still  more 
limited. 

To  avoid  the  serious  evil  of  deterioration  of  soil  and  crop,  which 
neither  labour  merely,  however  dexterous,  nor  manure,  however  well 
pi  epared,  can  prevent,  the  succession  of  different  kinds  of  crops  has 
been  attended  with  beneficial  results.  Thus  a  green  crop,  such  as 
glass,  turnips,  or  potatoes,  was  made  to  succeed  a  corn  crop  ;  and 
when  this  altei  nation  of  crops  was  substituted  for  a  successive  series 
of  gi  ain  ci  ops,  experience  soon  discovered  that  less  deterioration 
affected  any  crop  of  the  series,  or  the  land  itself.  It  was  also  found, 
by  this  arrangement,  that  a  longer  period  might  elapse,  than  by  the 
foi  mer,  between  the  applications  of  manure,  without  diminishing  the 
gross  produce  of  the  intermediate  crops. 

In  the  establishing  of  this  beneficial  system  of  cropping,  ex¬ 
perience  alone  has  discovered  the  progressive  steps  which  have 
led  to  its  completion.  The  rationale  of  the  system  has  never  been 
inquired  into  by  those  who  have  administered  its  rules,  or  been 
benefited  by  their  application.  The  investigation  of  causes  is  more 
the  duty  of  the  philosopher  than  of  the  farmer,  who  has  chiefly  to 
deal  with  effects;  but  the  happiest  results  may  be  anticipated  from 
the  combined  efforts  of  both,  when  the  former  directs  his  mind  to 

establish  the  principles  upon  which  the  experienced  operations  of  the 
latter  depend. 

It  is  generally  believed  that  the  necessity  of  a  change  in  the  kind 
of  plants  cultivated  on  the  same  piece  of  land  arises  partly  from  an 
excretory  principle,  by  which  certain  substances  are  given  out  by 
their  loots  and  diffused  through  the  soil;  and  that  these  excretory 
substances,  although  injurious  to  the  plants  from  which  they  derive 
their  origin,  aie  supposed  to  be  favourable  to  the  growth  of  others. 
It  is  also  believed,  and  confirmed  indeed  from  the  analysis  of  vege¬ 
table  substances,  that  ceitam  kinds  of  plants  deprive  the  soil  of  pecu¬ 
liar  substances  during  their  development,  and  that  on  the  presence  of 
these  substances  in  the  soil,  in  certain  proportions,  the  vigour  of  the 
plants  produced  depends;  hence,  from  this  it  would  appear  that  soils 
may  contain  the  necessary  ingredients  for  the  full  maturation  of 
plants  of  one  species,  and  be  entirely  unfitted  for  the  production  of  a 
crop  of  a  different  one  ;  the  peculiar  principles  required  in  the  latter 
case  having  been  previously  abstracted  by  crops  of  the  same  kind. 


the  succession  of  crops.  2 

But>  apart  from  these  sneenl.f 

which  the  farmer  must  be  s-uideir’  ^  a'e  CCTta'n  princiPles  >>y 

Ping  best  suited  to  his  land  I  u  aSCerta!n,ng  the  ™urse  of  crop- 

universal  application  T,  U"derSt0°d’  ^  a-  of 

cumstances  which  must  be  **  -S°  *  riUmber  of  ad veil titious  cir- 

attention.  These  shall  1  P  V'eW’  be'ng  bkewise  deserving  of 
i  hese  shall  be  successively  explained. 

exhausts  the^rn'l  morfthaVwh™  v"^  “  ^  ”atU’'ed  * 

matured.  P]ants  cuf  J  J  r“°,ed  before  its  seeds  are 
the  soil  less  than  whe  tT" "  tlelrSreen  state,  therefore,  exhaust 

seeds.  Thus  the  turnip  ^  rema'n  ?“*“  ^  Shal‘  ^  "'pened 

one  of  the  least  exha  r  T  7  CUlti'a,ed  “  fbis  country,  is 

but  when  allowed  to  ^ 

seeds,  it  becomes  one  of  the  ,  has  "pened  its 

•  l  j  ~  KiOot  exhausting  plants  hnrtwn  nri  •  • 

indeed  evident.  In  orrW  ^  i  •  ,  &  1  dms  Known.  1  his  is 

perfection  of  its  seeds,  .  ^ 

the  soil  is  extracted  by  it  than, fit  u  the"u,nent  of 

the  less  advanced  stage!  ^  to  "■»  »f 

cpo^a^or  those whose'ccms'un^ition'^makesa^  J0 

towards  restoring  the  fertility  of  the  land  whLT^T61^"11  re,U'n 
restorative  crops  or  thosp  h  *  a  pi  educed  them  ;  and 

-turn  towards^s^i^e^t^r;10: 

To  the  first  class  belono-  the  f  "  °"  "hich  theygrow. 

degree,  the  cultivated  leguminirplanr^Th"'1,  “  t  greater  °r  'eSS 

an  eminent  degree,  exhausters  of  the  soil'  beinl  alT  fT  ^  ''n 

«ure  their  seeds.  The  leguminous  plants,  Jen 

seeds,  are  exhausters,  though  in  a  less  degree.  Hemp  an^  u 

are  cultivated  chieflv  fn r  th  *  m  P  and  flax>  which 

oils,  j “7  *”  n- . . .  I., 

ripen  their  seeds,  and  their  stems  aff  T  ’  ’e'"S  ail°Wed  l°  f°rm  and 
restorative  crops  are  those  f  ,1  „  d''’S  "°  retUrn  °f  manu,  e-  The 

roots  and  leaves,  as  the  turn  Y  ^  tribe>  cultivated  for  their 

their  tubers  and  roots  as  the  Z  a'S° the  p,ants  cultivated  for 

those  leguminous  plants  cultivated  for  forage  as  the  oil’  ’  7’ 

others.  °  >  as  ihe  clover>  tare,  and 

Further,  some  of  these  crops  from  th  • 

tore,  are  more  favourable  to  the  erowt h  f,r  f  °! gTOWh  and  cul ‘ 

giovuh  of  weeds  than  others.  The 


258 


THE  SUCCESSION  OF  CROPS. 


cereal  grasses,  from  growing  closely  together,  and  but  partially  ad¬ 
mitting  of  the  eradication  of  weeds,  are  more  favourable  to  their 
growth  than  such  plants  as  the  turnip  and  potato,  which  are  grown 
at  a  considerable  distance  from  one  another,  and  admit  of  tillage 
during  their  growth. 

Keeping  these  principles,  which  are  of  universal  application,  in 
view,  certain  rules  may  be  deduced  from  them  to  assist  the  farmer  in 
ascertaining  the  order  in  which  the  plants  he  cultivates  should  sue- 

ceed  each  other  on  the  same  ground. 

1.  Crops  consisting  of  plants  of  the  same  or  similar  species  should 

not  follow  in  succession,  but  should  recur  at  as  distant  intervals  as 
the  case  will  allow. 

2.  Crops  consisting  of  plants  which,  in  their  growth  or  mode  of 
culture,  tend  to  the  production  of  weeds,  should  not  follow  in  succes¬ 
sion.  Crops,  therefore,  whose  culture  admits  of  the  destruction  of 
weeds,  and  crops  which  favour  the  production  of  weeds,  should  al- 

ternate® 

3.  Crops  which,  by  their  consumption,  return  to  the  soil  a  sufficient 
quantity  of  manure,  should  be  cultivated  at  intervals,  to  maintain 

or  increase  the  fertility  of  the  farm.* 

By  the  observance  of  the  first  of  these  rules,  we  guard  against  the 

pernicious  practice  of  cultivating  several  crops  of  gram  in  succession 
«_a  practice  too  prevalent  in  this  country,  and  invariably  attended 
by  the  deterioration  of  the  soil,  in  a  degree  corresponding  to  the 
extent  to  which  the  practice  is  carried.  Grain  crops  also  favour 
the  production  of  weeds,  by  their  mode  of  growth  and  culture,  which 
do  not  admit  of  the  extirpation  while  the  crop  is  on  the  ground.  The 
second  of  these  rules,  then,  inculcates  the  propriety  of  cultivating,  at 
intervals,  such  crops  as  do  admit  of  the  eradication  of  weeds  during 
their  growth.  Lastly,  grain  crops,  it  has  been  seen,  are  the  most 
exhausting  crops  cultivated  ;  hence  the  necessity  of  alternating  with 
them  restorative  crops,  to  keep  the  farm  in  a  due  state  of  fertility,  as 
enjoined  by  the  third  rule. 

Local  circumstances  must  also  be  taken  into  account  in  determining 
the  particular  crops  deserving  of  notice,  such  as  proximity  to  market, 
the  crops  in  greatest  demand,  the  nature  and  condition  of  the  soil, 


*  Elements  of  Practical  Agriculture,  p.  201. 


Tf,E  accession  op  coops. 
with  the  facilities  for  improving-  it  On  f 

crops  which  make  a  large  return  of  ,  “  7  l,reviousiy  neglected, 

-  Place  in  the  con,,!.  ^  °**”  * 

cultivated,  yet  this  may  be  modified  t  •  P6CleS  “USt  be 

that  has  been  several  years  in  na  t  ■  I  a  Ce,ta,n  exte"t.  On  land 
adhering  Strictly  to  this  rule  »lth  U'e’ ‘lere  may  be  less  necessity  for 

iedged.  '  J  ame  land’  has  bee"  very  generally  acknow- 

understood^by^refarrinn'to”11''^^!'  Wd  d°Wn’  wil1  b«  better 

shown  to  combine  a  abn„dre  °T  ^  **  fiance  In¬ 
fertility  of  the  soil  F  “Ce  WUh  the  ma'ntenance  of  the 

winch  consist o5r^toXnA.L?o7tS„rrg  r  foi,r'shift’ 

rd  l?  ^  r-  crop,  ii::;er crops 

no  year,  Corn-crop,  as  wheat,  barley,  or  oats. 

*d  year,  Grass  for  soiling  and  hay. 

4th  year,  Corn-crop. 

one,*1  amTone-haJf  oflr^rm' 7  7  7"^  ^ 

half  under  restorative  crop!  the  other 

ad^:;1 : :  t  be  °?e  bet-  *- «•« - 

in  a  due  state  of 

It  was  first  practised  in  Norfolk,  where  it^hT?  °‘  manUres' 

very  little  variety  during  a  lorn,  ,  6611  COntinned  with 

generally  adopted  on  soils  similar  to  those  ”  f  7^  ^  n°W  V®ry 
the  United  Kingdom.  There  can  be  '  2  T  througbout 

maintained  by  it  i„  a  s(ate  of  ^  ^  !a"d  -ay  be 

and,  when  properly  managed  it  u  Wlth  reg^ard  to  weecJs, 

.»« <™„  L  4  „ «T \ 4  r”d,,'d  ~~  .. 

quiring  the  whole  produce  nf  th  Y  i  •  1  b®  underst°od,  as  re- 

to  be  consumed  upon  the  farm.Yts  UVate<i  8raSSeS’  alld  green  croPs> 

that  of  every  judicious  course  is  f  "1™encement> 1(1  common  with 

ground  ;  and  there  is  no  cl  2  2°“  2  UP°"  ^  *“**  °f  tbe 

advantagesas  the  turnip  ;  J, he  same"  1“  T***’  Presents  *>  ■»  any 

jects  are  accomplished  by 
s  2  J 
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its  culture  as  by  a  naked  fallow  upon  the  heavier  soils,  while  inde¬ 
pendently  of  its  own  value,  its  beneficial  effects  extend  through  the 

whole  course. 

It  must,  however,  be  remembered,  that  this  course,  although  form¬ 
ing  the  best  foundation  for  an  established  plan,  when  the  soil  and  the 
state  of  the  farm  will  allow,  may  yet  be  conveniently  departed  from 
on  particular  occasions.  It  has  this  defect,  that  the  crops  of  the  same 
kind  return  at  too  frequent  intervals.  The  sod  seems  to  delight  in 
variety,  and  so  essential  is  a  diversity  of  plants  for  the  soil,  that,  un¬ 
der  a  long  continuance  of  this  course,  the  red  clover  can  scarcely  be 
made  to  grow.  The  soil,  too,  must  be  of  the  best  description  to  bear 
such  constant  tillage,  even  with  high  manuring.  In  districts  in  whic 
it  has  been  long  practised  a  very  marked  falling  off  in  the  turnip  and 
clover  crops  has  been  observed.  So  much  is  this  felt,  that  an  oc¬ 
casional  fallow  has  been  resorted  to,  to  keep  the  soil  in  a  full  state  of 
productiveness,  which  it  ought  to  be  the  object  of  every  farmer  to  se¬ 
cure  ;  but  the  object  in  this  case  may  be  much  better  accomplishe 
by  making  a  deviation  from  the  course  as  to  the  frequency  of  recur¬ 
rence  of  the  crops.  Thus  the  land  may  be  allowed,  for  a  course  of 
crops,  to  remain  more  than  one  year  in  grass,  or  other  crops  may  be 
substituted  for  those  falling  off. 

In  the  vicinity  of  the  metropolis,  and  in  the  immediate  neighbour¬ 
hood  of  some  of  the  larger  provincial  towns,  the  following  course  of 

cropping  is  sometimes  adopted 

1  st  year,  Green-crop  manured. 

2nd  year,  Corn-crop,  generally  wheat. 

3rd  year,  Grass,  for  hay  or  soiling. 

It  will  be  at  once  perceived,  that  this  course  is  impracticable  unless 
in  the  situations  already  mentioned,  where  an  unlimited  supply  of 
manure  can  be  obtained.  It  is  liable,  in  a  great  degree,  to  the  same 
objection  as  the  four  years’  course,  with  respect  to  the  too  frequent 
repetition  of  the  same  crop  on  the  land.  This  is  remedied,  to  a 
certain  extent,  by  the  liberal  application  of  organic  manures,  and 
by  bringing  up  fresh  earth  to  the  surface  occasionally  in  ploughing. 
A  greater  amount  of  produce  is,  perhaps,  obtained  by  this  course, 
than  by  any  other  where  it  can  be  adopted.  The  manured  crop 
consists  chiefly  of  carrots,  or  potatoes,  which  find  a  quick  sa  e  in 
the  market.  The  corn-crop  succeeds,  which  is  the  least  valua  e  in 
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£he  course.  It  is  succeeded  bv  a  cron  nf  1 

also  meets  with  a  ready  sale  in  its  a"  ^  W'lich 

the  pfesent  where  a,  "  “  hlg%  improPer’  unl<-  »  cases  like 

Oher  courses 

^ri;^Pw^which  tiie  iand  - 

the  crops  will  be  as  follow:-  be  f°''  five  ^ars 

1st  year,  Turnips,  or  other  green -crop,  manured. 

^nd  year,  Corn- crop. 

3rd  year,  Grass  for  soiling,  and  hay. 

4th  year,  Grass  for  pasture. 

5th  year,  Corn -crop. 

This  course  is  less  severe  tb^n  ft  ? 

less  manure,  it  is  suited  to  a  greater  LgT  ZbTh  ^  "T™* 
of  the  poorer  soils  a  longer  rest  in  grass  may  be  nec  sarTLd  ^ 
th,except,on  these  extended  courses  do  not  di^  Z  the  fi 
years  course.  The  full  advantage  will  not  be  derived  from  . 
tension  of  the  course,  unless  the  grass  Is  kept  for  pasture.  “ 

On  some  of  the  richer  clavs  anrt  in. 

the  cultivated  plants  may  be  produceTth  m°re  extended  range  of 

selected  depending  on  ,La,  Ctr^l  t,  ^ 

be:—  e  couise  may  then 

1st  year,  Summer-fallow,  or  green-crop,  manured. 

2nd  year,  Wheat. 

•3rd  year,  Grass. 

4th  year,  Oats. 

5th  year,  Beans  manured. 

6th  year,  Corn-crop,  generally  wheat. 

TIM  course  is  rendered  less  severe  by  allowing  the  land  to  • 

‘wo  years  m  grass.  If  manure  can  be  given  in  he  middle 7.7 
course,  every  one  of  the  crops  may  be  expected  to  1  ,  ‘ 

that  is  withheld,  there  will  necessarily  be  g  5  if 

the  last  two  crops.  }  be  a  Pror°rt.onate  falling  off  i„ 

Occasionally  two  crops  are  obtained  from  the  land  in 

varmus  other  plants  are  introduced,  which  have  L  T™’  an<1 

omitted  in  the  preceding  courses  a-  the  a  •  ,ntent>onally 

fe  ou.ses,  as  the  appropriate  place  of  each 
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plant  in  the  course  will  be  found  in  the  account  of  its  culture  ;  and 
the  object  at  present  is  to  show,  as  clearly  as  possible,  the  order  in 
which  the  principal  crops  should  succeed  each  other,  to  guide  the 
farmer  in  devising  a  suitable  course  of  cropping  for  his  land.  When 
two  crops  are  obtained  in  the  same  season,  that  which  is  the  shortest 
time  on  the  land  is  usually  called  a  half  or  stolen  crop.  The  plants 
commonly  cultivated  for  this  purpose  are  the  tare,  turnip,  rape,  and 
crimson  clover,  which  are  grown  on  stubble  after  the  removal  of  the 
grain  crop,  when  the  succeeding  crop  is  to  be  turnips. 

As  an  example  of  a  regular  system  of  cropping,  in  which  this  plan 
of  producing  half-crops,  as  they  are  termed,  is  practised,  without  in¬ 
terfering  with  the  regular  produce  of  the  farm,  the  following  course 
may  be  cited,  as  being  practised  on  a  large  farm  of  a  medium  soil, 
and  conducted  in  the  best  manner.  It  is,— 

1st  year,  WTheat,  after  fallow-crop. 

2d  year,  Tares  cut  or  fed  off  very  early,  and  afterwards  ploughed 

up  for  turnips. 

3d  year,  Barley. 

4th  year,  Grass. 

5th  year,  Wheat  or  oats. 

6th  year,  Pease. 

7th  year,  Tares,  rape,  or  crimson  clover,  off  the  land  in  time  tor 
turnips. 

8th  year,  Barley. 

9th  year,  Grass  for  forage  or  hay. 

10th  year,  Grass  for  pasture. 

11th  year,  Corn-crop. 

12th  year,  Rape,  or  other  half-crop,  which  is  to  be  off  the  land  in 
the  early  part  of  the  spring. 

Bv  this  plan  fifteen  crops  are  produced  in  twelve  years,  and  all  of 
them  good,  under  proper  management.  The  system  is  extensively 
practised  in  the  southern  counties  of  England,  and  although  the  same 
success  could  not  be  altogether  expected  to  attend  it  m  this  country, 
yet  it  would  be,  in  most  cases,  sufficiently  remunerating  to  warrant 
its  adoption.  On  dry  land,  good  crops  of  crimson  clover  may  be  pro¬ 
duced  by  autumn  sowings  on  the  stubble  of  a  corn  crop.  The  crops 
of  turnips  and  rape  might  be  less  productive,  but  they  are  raised  at  a 
comparatively  trifling  expense. 


*  «x::X“irr^‘T,“fcr  ■  “  a-“- "» »«« 

“>  •«>■«  -  u»  L2  or  ‘°J“  ”, 

x™r:xx, 

•nay  be  made  in  certain  cases,  with  the  o^aleT  ^  ^  <‘eV‘atW"S 
best  laid  scheme.  Observe;  ' ,  g  Propriety,  from  the 

b.  ascertaining  the  courses  b^t  ^  ^ 

of  the  success  ofanycour^P  h  r  ocular  case.  Much 

which  the  different  nroop  ?  °*eVei’  dePends  on  the  manner  in 
best  arranged  rotation  will  Te  C°nn<?Cted  WUh  11  are  exe™ted ;  for  the 
to  it  are  imperfectly  and  un  T  W  "  the  P™Cesses  belonging 

»«-L  " , . , zr ;; 1  ti*  k-»  '-»» 

«.  produai,,  L„  .  “Z  2  »V’  ~J  >”  «".«» 

ably  follow.  ell  knowing  the  disastrous  results  that  invari- 

h  has  been  “id,  that  occasional  deviation*  „ 

‘he  greatest  propriety.  But  should  any  alteration”" “T ““f  * 
rotation,  it  can  only  consist  of  the  substitute  f  the 

another,  or  one  green  crop  for  another  -  for  th  °  °"e  T"  ^ 
must  always  stand  in  the  same  relit'  '  ■  ■  &  C°™  ^  green  croPs 

substitution  of  one  ‘°  "t  °the- 

cases,  be  attended  with  a  sensible  deterioradlnTn’fh'  PeCUl,'ar 
‘he  deterioration  be  not  counteracted  by  an  a  d  donT"  ”  ^  * 
manure.  A  modification  may  be  effected  „  'tl0nal  1U1Dt"f  of 
the  time  which  it  occupies  But  th  *  *”  le  rotation  by  extending 

-  d,-  .b. „zr  z  .  ,t-  ”  *“' 

-P.  i.fcri»x  z **» - 

effected  by  a  repetition  of  any  of  th  mUSt  "0t  be 

aWdy  seen,  such  a  proceeding  won  ^haI„\re0PS’f0Vt  ^  be6n 

nor  by  adding  an  alternate  green  and  corn  T  delen°rati°n  * 

tation,  for  that  would  1  clop  to  the  end  of  the  ro- 

delaying  the  V-ZL^b  ^  ^  * 

potato  crop  for  neither  ,  .  ’  ,epeatmg  the  turnip  or 

he  effected^  al^^  ^  ""T.  ~  ^  *  “»™ 

longer  as  it  is  desired  to  extend  the  t"  '^ftt  gn>SS  “  many  years 
for  which  the  land  is  re,  ,otati°n-  The  Period 

impropriety.  L  "dl11 *'***  Can  3,0116  be  exte"<led  without 
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There  is,  however,  a  limit  to  the  period  for  which  land  can  he  pro¬ 
fitably  kept  in  grass.  On  strong  soils,  experience  has  shown  that 
inimical  to  the  grass  crop  to  prolong  its  existence  beyond  one  year  , 
although  an  extension  of  the  existence  of  glass  on  the  weakei 
serves  to  strengthen  the  energy  of  the  soil.  Without  the  intervention 
of  herbage  plants,  in  due  proportion,  the  extent  of  land  that  will  bear 
constant  cropping  in  this  country  is  comparatively  small,  no  matter 
what  applications  of  manure  are  made.  When  land  is  laid  down  in 
grass  it  is  said  to  rest .  In  order  to  derive  the  full  benefit  of  laying 
down  lands  to  grass,  the  soil  must  be  previously  cleared  of  weeds,  and 
fertilized  by  pulverization  and  the  application  of  manures.  When 
land  is  laid  down  to  grass  in  an  exhausted  state,  this  process  of  reno¬ 
vation  is  slow,  if  at  all  perceptible,  as  the  useless  plants  increase  and 
occupy  the  place  of  the  more  beneficial,  and  in  this  case,  the  object  in 
view  is  directly  frustrated.  Under  good  management,  however,  laying 
down  land  to  grass  is  a  means  of  resting  the  sod,  and  renovating  its 
powers  of  production  ;  and,  being  always  at  command,  its  application 
is  important,  and  should  not  be  neglected.  The  poorer  class  of  soils, 
as  has  been  observed,  require  this  species  of  rest  and  renovation 

more  than  those  which  are  naturally  fertile. 

The  most  important  consideration  in  the  cropping  of  land  is  to  make 
the  crops,  termed  exhausting  and  restorative,  regularly  alternate  with 
each  other  ;  and  the  farmer  should  not  allow  any  immediate  prospect 
of  gain  to  induce  him  to  follow  a  course  which  will  ultimately  prove 
inimical  to  his  best  interests.  It  may,  indeed,  be  observed,  that  all 
the  successful  deviations  from  the  alternate  system,  arising  from  the 
more  frequent  growth  of  corn  than  green  crops,  or  the  too  frequent 
repetition  of  any  one  species,  have  been  either  upon  rich  alluvial 
earth,  or  founded  upon  the  application  of  lime  to  newly  broken-up 
lands,  the  powers  of  which  have  been  forced  into  action  by  the  stimu¬ 
lus  thus  occasioned ;  or,  otherwise,  by  large  quantities  of  animal  and 
vegetable  manure,  laid  on  deep,  and  naturally  strong,  lands.  But, 
unless  under  extraordinary  circumstances  of  fertility  in  the  soil,  and 
management  in  its  cultivation,  there  must  be  a  period  beyond  which 
such  deviations  cannot  be  advantageously  continued  ;  for,  where  lime 
has  been  applied  in  any  considerable  quantity,  and  a  course  of  severe 
cropping  afterwards  pursued,  the  land  will  become  completely  ex¬ 
hausted ;  and  dung,  if  too  profusely  applied,  will  injure  the  quality  of 
the  corn,  and  produce  crops  more  abundant  in  straw  than  grain. 
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Among  all  the  important  practices  in  husbandry,  that  of  a  judicious 
succession  of  crops  is  the  most  important ;  for,  by  an  attentive  ad- 
herence  to  it,  the  utmost  regularity  of  work  will  be  maintained  through 
every  department  of  labour.  To  the  steady  adherence  to  a  fixed 
system  of  cropping,  are  justly  ascribed  all  the  improvements  in  land 
which  have  attracted  the  admiration  of  every  lover  of  his  country  ;  to 
it  is  properly  attributed  the  regular  apportionment  of  an  invariable 
extent  of  land,  which  is  annually  devoted  to  the  growth  of  grain  crops  • 
and  which  regularly  checks,  as  far  as  human  means  can,  injurious  flue’ 
tuation  in  the  supply  of  the  first  necessary  of  life  ;  and  to  it  is,  accord- 

ingly,  imputed  the  supply  of  the  immense  numbers  of  high-fed  live 
stock  which  daily  grace  our  markets. 


IX.— CULTURE  OF  THE  CEREAL  GRASSES. 

The  crops  cultivated  in  this  country,  coming  under  this  denomina¬ 
tion,  are  wheat,  rye,  barley,  and  oats.  These  present  certain  com¬ 
mon  characters  in  their  habits  of  growth  and  modes  of  culture,  which 
may  be  considered  before  we  come  to  treat  of  the  cultivation  of  each, 
as  much  unnecessary  repetition  will  be  thereby  avoided. 

The  seeds  of  plants  usually  possess  such  a  structure,  that  only  one 
stem  can  proceed  from  each  of  them  ;  but  in  the  seeds  of  the  cereal 
grasses,  we  perceive  a  remarkable  deviation  from  this  state  of  things. 
In  them,  the  embryo  plant  is  unusually  thickened  towards  its  base, 
and  so  organized,  that,  instead  of  one  stem,  three  or  four  often  spring 
from  a  grain  ;  and,  in.  some  cases,  the  number  of  stems  from  a  single 
grain  has  been  so  great  as  almost  to  exceed  belief.  Ii>veiy  autumn 
the  public  prints  contain  accounts  of  the  productive  powers  of  the 
different  species  of  the  cultivated  cerealia,  which,  were  it  not  that 
they  are  supported  by  the  nature  and  habits  of  the  plants,  would  be 
truly  incredible,  Amongst  others,  an  account  is  recorded  in  the 
Philosophical  Transactions  for  1768,  from  which  it  appears,  that  five 
hundred  stems  were  produced  from  a  single  seed,  by  repeated  subdi¬ 
visions  during  the  growth  of  the  plants. 

The  seeds  of  the  cereal  grasses  are  sown  either  in  the  autumn  or  in 
the  spring.  They  are  sown  broadcast,  by  scattering  them  equally 
over  the  land,  or  in  drills  ;  or  they  may  be  put  into  the  ground  by  a 
process  termed  dibbling,  which  consists  in  making  holes  for  the  seeds 
in  which  they  are  deposited  by  the  hand. 

When  sown  broadcast,  the  operation  may  be  performed  either  by 
the  hand  or  by  a  machine  for  that  purpose.  In  the  former  case,  the 
grain  is  contained  in  a  basket  or  box,  supported  by  straps  crossing 
the  shoulders,  or  in  what  is  termed  a  sowing  sheet,  slung  over  the 
right  shoulder.  The  sheet  is  kept  distended  by  the  left  hand,  while 
the  right  is  used  in  sowing.  The  sower  walks  with  a  measured  step 
along  the  ridge,  scattering  the  grain  in  a  uniform  manner  across  it. 
The  process  is  a  difficult  one  to  execute  well ;  and  it  is  impossible, 
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from  any  description,  to  form  an  idea  of  the  measured  step,  the  remi- 

,ar.  handfuls’  and  the  artificial  cast  which  the  sower  acquires,  and 
which  can  be  learned  only  by  inspection,  imitation,  and  practice.  A 
skilful  and  experienced  workman  regulates  the  prescribed  quantity  of 
seed  to  the  acre  with  wonderful  precision,  and  distributes  the  seed 
over  the  ground  with  the  most  exact  equality. 

Instead  of  scattering  the  seeds  by  the  hand,  the  broadcast  sowing- 
machine  may  be  employed,  which  disseminates  them  with  greater 
regularity,  and  renders  the  proper  execution  of  the  work  less  depen¬ 
dent  upon  the  skill  and  attention  of  the  sower.  This  machine  is  drawn 
by  a  horse,  which  walks  in  the  furrows  of  the  field,  and  it  is  of  a  size 

sufficient  to  sow  the  half  of  two  adjoining  ridges,  or  the  space  of  one 
entire  ridge,  at  a  turn. 

A  man  and  horse,  with  this  machine,  will  sow  from  twenty-five  to 
thirty  acres  a  day.  The  regular  manner  in  which  the  seed  is  dis¬ 
seminated  renders  less  seed  necessary  than  in  the  common  method  of 
sowmg  by  the  hand.  As  regards  economy  alone,  little  is  gained  by 
t  e  use  of  this  machine— its  chief  recommendations  are  the  regularity 
and  certainty  with  which  it  performs  the  work,  and  rendering  the 

execution  of  it  independent  of  unskilfulness  or  want  of  care  in  the 
workman. 

Whether  this  machine  or  hand  labour  be  employed,  the  harrows 
are  immediately  to  follow,  giving  the  requisite  number  of  turns  length¬ 
wise  and  across  until  the  seeds  are  sufficiently  covered. 

When  the  grain  is  to  be  sown  in  rows,  the  sowing  machine  may 
move  either  lengthwise  in  the  direction  of  the  ridges,  or  across.  The 
distance  between  the  rows  may  be  from  nine  to  twelve  inches. 

The  advantages  of  drilling  are  chiefly  in  the  case  of  the  lighter  class 
of  soils,  and  especially  where  these  are  apt  to  be  overrun  with  weeds, 
the  intervals  between  the  rows  admitting  of  tillage  during  the  growth 
of  the  crop,  by  which  the  weeds  are  destroyed.  These  advantages, 
however,  have  been  magnified  to  a  great  extent.  So  far  as  regards 
Dieen  crops,  drilling,  certainly,  is  one  of  the  most  important  improve¬ 
ments  of  modern  agriculture.  By  no  other  means  yet  known  can  so 
large  a  produce  be  raised  off  land  in  constant  tillage,  so  beneficial  a 
rotation  of  crops  be  adopted,  or  so  great  an  economy  be  practised  in 
the  application  of  manure.  But  while  the  advantages  resulting  from 
this  species  of  culture,  as  applicable  to  our  preparatory  green-crops, 
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are  thus  apparent,  it  does  not,  in  any  degree,  follow,  that  advantages 
equally  great  will  result  from  its  application  to  corn-crops.  The 
cereal  tribe  send  forth  suckers,  and  the  value  of  the  crops  mainly  de¬ 
pend  on  the  number  and  vigour  of  the  shoots  thus  produced.  The 
other  kinds  of  crops  do  not  tiller  like  wheat,  barley,  or  oats,  but  rise 
from  one  stem.  We  should  therefore  infer  that  the  former  class  of 
plants  ought  to  be  cultivated  in  that  manner  in  which  they  are  best 
suited  for  summer  tillage,  which  is  in  rows  ;  and  the  latter  in  that 
manner  by  which  the  seed  is  most  equally  deposited,  and  best  calcu¬ 
lated  for  promoting  the  process  of  tillering,  which  is  broadcast.  Drill¬ 
ing  grain  crops  has  made  little  progress  in  this  country.  It  is  more 
frequently  practised  in  England,  particularly  in  the  counties  of 
Norfolk,  Suffolk,  and  Sussex ;  but  in  Scotland  the  broadcast  system 

is  almost  universal. 

The  period  required  for  the  germination  of  the  seed,  and  the  ap¬ 
pearance  of  the  crop  above  ground,  is  regulated  by  the  season  of  sow¬ 
ing  and  state  of  the  weather.  The  young  shoot  should  rise  in  a 
uniform  manner,  as  any  irregularity  tends  to  make  some  future  de¬ 
ficiency  in  the  crop.  This  is  more  especially  the  case  with  spring- 
sown  corn  than  with  that  which  is  sown  in  the  autumn,  the  plants  of 
the  latter  acquiring  an  apparent  equality,  while  those  of  the  former 
always  maintain  their  disparity.  The  young  plants  should  be  of  a 
dark-coloured  hue,  and  the  first  leaves  which  are  formed  should  be 
short,  thick,  and  not  sharply  pointed,  but  firm  and  elastic;  those  of 
wheat  approaching  to  a  tinge  of  brown  ;  rye  brown,  drawing  towards 
red  ;  and  those  of  all  spring  corn  of  a  deep  green,  without  any  inter¬ 
mixture  of  yellow.  The  latter  colour  usually  indicates  the  presence 
of  some  disease,  from  which  the  plants  rarely  recover. 

The  autumn  sowings  reach  the  winter  season  at  various  stages  of 
their  growth  ;  but  although  their  progress  may  be  checked  by  severe 
cold,  it  is  never  entirely  destroyed,  and  vegetation  is  renewed  with 
increased  vigour  when  the  weather  becomes  open  in  the  spring,  'lhus, 
in  very  long-continued  frosts,  which  have  penetrated  deeper  into  the 
ground  than  the  roots,  the  plants  have  tillered  with  extraordinary 
vigour  in  the  ensuing  spring,  and  the  sharpest  winters  have  often 
been  productive  of  the  most  abundant  crops.  Those  winters  which 
are  in  this  country  termed  mild,  and  which  constantly  occasion  alter- 
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nate  changes  of  weather,  are  far  more  dangerous  to  vegetation  espe¬ 
cially  upon  wet  soils.  P 

Before  the  grain  shoots,  as  in  the  month  of  June,  the  large  weeds 
are  to  be  pulled  up  to  prevent  them  from  running  to  seed  and  inter¬ 
rupting  the  operations  of  the  harvest.  When  the  row-culture  is 
adopted,  the  crop  may  be  hoed,  and  when  the  seeds  of  the  clover 
and  grasses  are  to  be  sown  the  operation  should  take  place  im¬ 
mediately  before  hoeing,  the  loosening  of  the  earth  during  that  pro¬ 
cess  affording  an  ample  covering  for  the  smaller  seeds. 

The  time  of  flowering  is  a  critical  period  in  the  growth  of  grain 
crops.  If  the  weather  continue  long  wet,  vegetation  proceeds  imper¬ 
fectly;  but  if  the  month  of  June  be  dry  and  warm,  with  only  occa¬ 
sional  showers  of  rain,  it  is  propitious.  This  is  also  the  time  when 
there  is  the  greatest  danger  of  the  crop  being  laid.  If  this  happen 
before  the  process  of  flowering  is  completed,  through  the  effects  of 
storms,  it  occasions  no  great  mischief,  for  the  plants  soon  recover 
their  original  position;  but  it  is  very  prejudicial  if  it  be  caused  by 
their  apparent  weight  and  richness,  for  that  is  frequently  the  conse¬ 
quence  of  weakness  in  the  stems,  and  a  general  failure  in  the  quality 
of  the  plants,  occasioned  by  defective  tillage,  injudicious  application 
of  manure,  or  by  growing  in  a  sheltered  situation. 

When  the  proper  time  for  commencing  the  operations  of  harvest 
atrives,  the  crop  is  cut  down,  either  by  mowing  with  the  scythe,  or 
reaping  with  the  sickle ;  for  although  machines  have  been  invented 
for  the  performance  of  the  operation,  they  are  far  from  being  gene¬ 
rally  employed  even  in  those  countries  in  which  they  have  been  in¬ 
vented,  and  are  almost  unknown  in  this  country,  except  by  report. 
After  remaining  a  sufficient  time  in  the  field  the  grain  is  stacked,  and 
afterwards  thrashed  out,  either  by  the  manual  labour  of  the  flail,  or 
by  means  of  the  thrashing  machine  ;  and  after  being  winnowed,  to 
divest  the  grain  of  its  husk,  it  is  ground  into  meal  or  flour,  or  other¬ 
wise  disposed  of,  according  to  the  various  uses  to  which  the  different 
species  are  applied. 

The  period  at  which  corn-crops  should  be  cut  down  is  indicated 
by  the  green  colour  of  the  stem  disappearing,  and  the  grain  becoming 
hardened.  In  the  cereal  grasses  the  seeds  in  the  upper  extremity  of 
the  panicle  become  ripe  before  the  others,  and  when  the  uppermost 
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grain  has  dropped  out,  the  crop  has  stood  too  long.  Ihe  practice  of 
the  best  farmers  is  to  reap  their  grain  crops  before  they  come  to  a 
state  of  extreme  ripeness,  as  the  hazard  from  winds  and  rains  is  there¬ 
by  diminished,  as  well  as  the  loss  from  the  shedding  of  the  giain 
during  the  reaping  and  removing  of  it. 

The  state  of  the  straw  is  the  chief  criterion  to  judge  by  in  ascer¬ 
taining  when  the  crop  is  ripe.  It  will  then  be  of  a  bright  yellow 
colour,  and  the  ear  will  begin  to  hang  down.  It  is,  however,  neces¬ 
sary  to  discriminate  between  the  ripeness  of  the  straw  and  that  of  the 
grain  ;  for  in  some  seasons  the  straw  ripens  upwards  ;  and  in  this  case 
a  field  may  appear  to  the  eye  to  be  ready  for  cutting  down,  when  in 
reality,  the  grain  is  but  imperfectly  consolidated,  and  perhaps  not 
much  removed  from  a  milky  state,  though  it  is  obvious  that,  undei 
such  circumstances,  no  further  benefit  can  be  conveyed  from  the  root, 
yet  it  does  not  follow7  that  grain  so  situated  should  be  cut  down  , 
because,  after  that  operation  is  performed,  it  is  in  a  great  measure 
deprived  of  every  benefit  from  the  sun  and  air,  both  of  which  have 
greater  influence  in  bringing  the  crop  to  maturity  so  long  as  it  re¬ 
mains  on  foot  than  after  it  is  cut  down,  whether  it  be  laid  on  the 
ground  or  bound  up  into  sheaves.  The  state  of  the  weather  also 
deserves  notice  ;  for  in  moist,  or  even  variable  weather,  every  kind 
of  grain,  when  cut  prematurely,  is  more  exposed  to  damage  than 

when  completely  ripened. 

The  usual  mode  of  cutting  down  the  crop  is  with  the  sickle.  It  is 
either  smooth-edged  or  serrated,  but  the  former  is  to  be  preferred. 
The  reapers  commence  at  one  end  of  the  field,  and  being  arranged  in 
twos  or  threes  on  each  ridge,  according  to  the  breadth  of  the  ridge, 
they  proceed  in  the  direction  the  crop  inclines  to,  and  never  in  the 
contrary  direction.  One  binder  follows  for  every  six  reapers,  whose 
duty  is  to  bind  and  stook  the  crop,  and  see  that  the  reapers  cut  it 
down  properly,  and  lay  it  in  the  sheaves  with  neatness  and  regularity. 
The  binder,  having  bound  up  the  sheaves,  places  them  upon  every 
alternate  ridge,  resting  upon  their  bases,  and  upon  one  anothei.  Five 
pairs  of  these  sheaves,  when  the  crop  is  oats  or  barley,  and  six  pairs 
when  it  is  wheat,  may  be  conveniently  placed  together  in  rows.  1  he 
sheaves  are  placed  in  such  a  manner  as  to  be  in  contact  at  the  top, 
though,  in  order  to  admit  the  circulation  of  air,  and  render  the  gram 
less  liable  to  be  overturned  by  winds,  they  are  placed  at  some  distance 
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at  the  bottom  ;  and  the  whole  is  covered  by  two  sheaves,  the  butt 
ends  of  which  lie  towards  each  other,  with  the  other  ends  divided  a 
httle,  and  pulled  down  so  as  to  defend  the  upright  sheaves.  The 

stooks  should  be  set  nearly  north  and  south,  so  as  to  be  equally  dried 
by  the  sun  on  both  sides. 

Cutting  down  the  crop  in  a  wet  state  should  be  avoided  as  much 

as  possible,  for,  when  put  into  a  close  sheaf  in  a  damp  state,  it  is  long 

m  getting  dry.  It  is  often,  however,  necessary  to  reap  it  in  a  moist 

state.  Instead  of  the  usual  method  of  binding  and  stooking,  the 

sheaves  may  be  set  up  single,  and  loosely  tied  near  the  ear  ends,  so 

that  the  bottom  may  be  stretched  out,  and  each  sheaf  made  to  stand 

separately  upon  its  own  base.  This  process  is  termed  gaiting.  A 

readier  access  is  thus  afforded  to  the  air,  and  the  crop  dries  sooner. 

Before  the  gaits  are  removed  from  the  held,  they  ought  to  be 

bound  tightly  together  the  same  as  the  others,  and  carried  at  once 

to  the  stackyard,  or  placed  in  stooks  until  it  is  convenient  to  remove 
them. 

Gaiting  is  to  be  recommended,  then,  in  an  unfavourable  harvest, 
when  the  crop  is  wet  at  the  time  of  reaping,  and  little  prospect  of  its 
soon  becoming  dried.  But  even  in  the  most  favourable  weather  there 
will  be  times  at  which  it  would  be  exceeding  imprudent  to  bind  up 
and  stook  the  grain,  though  it  may  be  proper  to  cut  it  down.  This 
occurs  when  there  are  heavy  dews  in  the  mornings,  by  which  the  crop 
is  quite  wet,  and  these  disappear  as  the  day  advances.  In  this  case 
gaiting  would  be  unnecessary,  as  the  grain  will  be  dried  in  a  few  hours 
by  being  laid  spread  across  the  band  which  is  to  bind  it  up.  If  there 
is  any  probability  of  unfavourable  weather  ensuing,  it  is,  however, 
bad  management  to  have  any  part  of  the  crop  exposed  in  this  way, 

as  it  is  often  a  work  of  great  labour  to  get  it  dried  and  bound  up  into 
sheaves. 

The  sickle  was  formerly  the  only  instrument  employed  in  cutting 
down  grain  crops  ;  but  of  late  the  scythe  has  come  very  much  into 
use,  and  seems  to  be  gaining  ground  for  cutting  down  every  kind  of 
corn,  except  when  the  crop  happens  to  be  very  much  laid,  or  the 
ground  very  rough  and  uneven.  In  England  and  Scotland  reaping 
with  the  scythe  has  long  been  becoming  more  general,  although  it  is 
but  little  practised  in  this  country  owing  chiefly  to  the  greater  num¬ 
ber  of  hands  which  can  be  procured  for  carrying  on  the  harvest  work. 
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We  shall  therefore  give  a  detailed  account  of  the  construction  of  the 
instrument  and  mode  of  operation. 

The  scythe  employed  in  reaping  corn  requires  more  nicety  in  the 
construction  of  its  several  parts  than  one  for  common  purposes.  The 
blade  should  be  of  patent  steel,  strengthened  by  a  plate  of  iron  along 
the  back  ;  and  its  temper  should  not  be  too  hard,  which  can  be  deter¬ 
mined  by  examining  closely  the  edge  of  the  blade,  and  observing  that 
it  is  smooth  and  not  serrated.  A  good  mower  always  prefers  a  long 
blade,  more  than  four  feet  in  length.  The  handle  or  sned  should 
always  be  straight;  the  curved  form  may  seem  more  convenient  to 
the  hand,  but  as  the  line  of  draught  must  always  be  straight,  the 
straight  sned  invariably  gives  the  greatest  command  over  the  scythe. 

To  gather  the  corn  and  lay  it  down  in  a  regular  swathe  when  cut, 
a  simple  apparatus  called  a  rake  or  cradle  is  attached  to  the  scythe. 
This  rake,  as  its  name  implies,  consists  of  three  long  teeth,  dimi¬ 
nishing  from  the  uppermost  to  the  undermost,  fastened  to  an  upright 
stem,  and  strengthened  by  a  rod  passing  through  them  parallel  to  the 
stem.  It  should  be  made  of  the  finest  ash,  and  as  light  as  the  strength 
of  the  wood  permits.  The  upper  tooth  should  be  two  feet  or  a  little 
more  in  length,  and  that  of  the  other  two  each  three  inches  shorter 
than  the  one  above  it ;  and  all  of  them  curved  similarly  to  the  back 
of  the  scythe.  The  stem  of  the  rake  is  driven  into  a  socket  of  iron, 
having  a  wedge-shaped  toe  placed  at  right  angles  to  it  in  the  direc¬ 
tion  of  the  teeth  of  the  rake.  It  is  fastened  to  the  sned,  so  as  to  stand 
in  a  perpendicular  position  when  the  scythe  is  to  be  used,  being  se¬ 
cured  with  the  same  iron  ring  and  wedges  which  fasten  the  blade  and 
the  handle  together.  The  rake  stands  with  the  socket  about  thirteen 
inches  in  height,  and  the  spaces  between  the  teeth,  and  the  under¬ 
most  tooth  and  the  blade  of  the  scythe,  are  about  four  inches.  The 
adjustment  of  the  scythe  consists  in  placing  the  blade  in  such  a  posi¬ 
tion  that  its  point  shall  be  as  far  from  the  handle  by  which  the  mower 
supports  the  scythe  in  his  right  hand,  as  the  length  of  the  blade  itself, 
and  as  this  handle  is  from  the  butt  end  of  the  blade.  In  short,  the 
lines  connecting  the  butt  end,  the  point  of  the  blade,  and  the  right- 
hand  handle,  should  form  the  sides  of  an  equilateral  triangle.  The 
edge  of  the  blade  for  reaping  should  not  be  so  low  set  as  that  of  the 
scythe  which  gardeners  use  for  cutting  grass  walks,  nor  so  high  as 
that  for  the  cutting  of  clover.  A  strong  cord  is  requisite  from  the 
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stem  in  which  the  teeth  of  the  rake  are  fastened,  to  a  nail  in  the  sned 
a  little  below  the  right-hand  handle,  to  serve  the  double  purpose  of 
keeping  the  rake  in  a  desired  position,  and  of  laying  the  corn  over  in 
the  swathe.  Thus  equipped,  the  reaping-scythe  should  balance  itself 
exactly  on  both  sides  of  the  right-hand  handle. 

When  the  crop  is  light,  a  still  more  simple  appendage  to  the  scythe 
may  be  used.  This  consists  of  a  small  rod  or  shoot,  nearly  an  inch 
in  diameter,  of  green  willow,  hazel,  mountain  ash,  broom,  or  any 
other  tough  and  flexible  young  wood.  It  has  its  thick  end  twisted 
into  the  small  iron  rod,  which  aids  in  attaching  the  blade  of  the  scythe 
to  its  handle,  technically  termed  the  grass-nail.  Its  small  end  passes 
over  the  upper  side  of  the  blade  as  far  as  the  back,  when  it  is  bent 
upwards  in  an  easy  curve,  and  is  brought  backward  and  fastened  to 
the  handle  at  about  fifteen  inches  above  the  blade. 

The  relation  of  these  minutiae  will  not,  we  hope,  be  considered 
tedious,  for  upon  the  proper  adjustment  of  the  scythe  depends,  in  a 
great  measure,  the  success  of  reaping  the  corn  neatly  and  quickly. 

, he  annexed  figure  represents  a  mounted  scythe  ready  for  work,  in 
the  position  in  which  it  is  used.  It  will  make  the  foregoing  descrip, 
tion  easily  understood. 


Fig.  68. 


ihe  best  position  of  the  corn  for  reaping  with  the  scythe  is  the 
upright,  or  a  little  swayed,  either  naturally  or  by  the  wind,  from  the 
mower. .  The  best  direction  in  respect  to  the  ridges  is  across,  as  the 
ground  is  then  always  straight  for  the  stroke  of  the  scythe,  and  the 
furrows  of  the  ridges  are  easily  cleared.  In  commencing  to  reap  a 
field  of  corn,  a  little  consideration  is  requisite.  The  general  position 
of  the  corn  over  the  whole  field  must  first  be  considered,  then  the 
quarter  from  which  the  wind  blows,  and,  lastly,  the  direction  of  the 
ridges.  If  all  are  favourable,  the  work  will  proceed  cheerfully;  if 
not,  a  compromise  must  be  made  with  the  opponent.  The  wind  must 
always  be  in  the  back  or  on  the  right  hand  of  the  mower,  for  a  strong 
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wind  will  sometimes  overrule  the  natural  position  of  the  corn  ;  and  a 
diagonal  direction  across  the  ridges  should  always  be  preferred  to  one 
along  them.  At  whichsoever  side  of  the  field  operations  are  to  com¬ 
mence,  that  side  must  be  entirely  opened  up  by  cutting  down  a 
breadth  of  corn  in  the  line  of  the  ridges,  equal  to  the  whole  band  of 
mowers,  which  gives  access  either  across,  or  in  a  diagonal  direction 
over  the  ridges. 

To  carry  on  the  reaping  in  a  regular  manner,  it  is  necessary  to 
arrange  the  mowers  into  bands  of  two  each,  according  to  their  ability, 
that  each  may  be  equally  dexterous.  Every  band  may  be  arranged 
in  this  manner  :  two  scythe-men  to  reap  ;  a  person,  generally  a  woman, 
to  follow  each  scythe,  to  make  bands  and  take  up  the  corn,  and  place 
it  in  the  bands  ready  to  be  bound  up  ;  a  bandster,  always  a  man, 
follows  the  woman  and  binds  up  the  sheaves  ;  the  two  bandsters  set 
up  the  corn  together  into  stooks ;  a  woman  follows  the  whole  with  a 
large  rake,  and  clears  the  ground  of  any  loose  corn,  and  brings  the 
rakings  to  the  bandsters,  to  be  bound  up  in  the  sheaves,  or  by  them¬ 
selves. 

To  ensure  good  work  in  reaping  with  the  scythe,  it  is  requisite  to 
preserve  a  keen  edge  on  the  blade,  and  always  keep  the  heel  of  the 
scythe  close  to  the  ground.  The  keen  edge  is  best  preserved  by  a 
broad  cannel,  or  chamfer,  on  the  upper  edge  of  the  blade,  and  a 
narrow  one  below  ;  and  the  scythe  should  be  sharpened  by  always 
moving  the  hone,  or  whetstone,  from  the  heel  to  the  point ;  because 
the  straw  is  cut  by  moving  the  scythe  from  the  point  to  the  heel. 
Many  able  mowers  cannot  preserve  a  keen  edge  on  their  scythes, 
because  they  are  not  aware  of  the  necessity  of  attending  to  the  dif¬ 
ference  of  the  chamfers  on  the  upper  and  under  edges  of  the  blade, 
and  through  this  ignorance,  they  move  the  hone,  or  the  whetstone, 
both  up  and  down  the  blade,  thereby  counteracting,  with  one  stroke, 
the  good  effects  of  the  previous  one.  The  hone,  if  kept  dry,  will 
always  preserve  a  keen  edge  on  the  scythe,  with  the  assistance  of  the 
whetstone  once  or  twice  a-day.  It  is  good  woik  to  cut  constantly  a 
width  of  seven  feet  and  a  half,  and  from  ten  inches  to  a  foot  in 
breadth  at  every  stroke,  and  a  swathe  of  this  description  sixty  yards 
in  length  may  be  cut  after  every  sharpening. 

The  rake  attached  to  the  scythe  requires  a  position  varying  with 
the  nature  of  the  crop.  When  the  crop  is  an  average  one,  it  should 
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^  placed  in  a  line  with  the  back  of  the  blade  of  the  scythe  •  b 

strong  one,  it  should  be  kept  within  the  blade ;  and  whe  a  k in  T  * 

!‘  Should  project  a  little  beyond  the  blade.  These  necessary 

tHe  P°Siti0n  °f  ^e  for  collecting  the  severed  o  n  Z  ^ 
manner,  show  the  propriety  of  appending  it  i„ 

can  be  made  with  little  delay.  The  momentum  acquired  bv 
scy  e,  canes  round  the  dissevered  corn,  and  the  cord,  or  other  fas 
tening,  which  stretches  from  the  rake  to  the  sued,  directs  the  fall  t 
corn  into  the  swathe.  The  stems  of  the  grain  should  he  1.  e  t 
one  another  m  the  swathe,  and  the  direction  of  the  swathe  h  u  , 
at  right  angles  to  the  line  of  the  mowers.  "  ’°U  d  b° 

The  corn  from  the  swathe  must  be  carefully  placed  in  the  I  j 
and  if  any  of  the  straw  is,  by  accident,  disarranged  by  the  scythe  V 
should  be  adjusted.  The  taker-up  must  also  be  careful  in  placing  the 
bundles  of  corn  square  upon  the  bands,  so  that  the  sheaves  should  1 
balanced  when  tied.  Inattention  to  this  necessary  arrangement  ly 
not  only  cause  much  hindrance  to  the  bandster  in  it  V  ^ 
but  trouble  to  the  person  who  forks  the  sheaves  into  the  carts'  X"!’ 

=^rtaCk-d\  EaCh  taker-UP  -ke  bands  to‘ 
e.self  from  the  loose  corn,  as  they  are  required  ;  but  as  this  opera 

on  would  be  rather  too  tedious  at  that  time,  it  is  advisable  fo,  the 

of  baTdsP’fraom  thl  ZZ 

®  *r0m  the  ,00se  c°™  when  the  mowers  are  sharpening  tlw . 
scytnes,  and  lay  them  down  regularly  near  that  side  of  the  standi,,  ' 
com  which  is  to  be  next  cut.  With  a  good  crop,  the  nJZ  2 

P  the  persons  taking  up  the  grain,  and  the  bandsters  hard  at 
work  with  their  best  exertions  and  happiest  expedients.  ’  ^  “ 

e  raking  process  cannot  be  performed  sufficiently  expeditious  bv 
a  common  ay  rake.  The  head  of  the  corn  rake  shonldbe tl  £ 
e  ash,  as  light  as  possible,  but  strong  enough  to  hear  the  driving  i„ 
a  number  of  iron  teeth;  and  it  should  be,  at  least,  five  feet 

s  "§  :  a“d  hr'fed  with  iro"  at  both  ends.  The  teeth  should  be 

.  n  eSm  enStll>  and  four  inches  apart,  and  so  curved  at  their 
points,  that  the  weight  of  the  stem  may  rest  upon  the  curve  wi 

The  duty  of  the  raker  is  to  clear  the  ground  passed  over  by  the 
n  s  ers,  am  to  bring  the  rakings  quickly  up  to  them.  The  raking 

t  2 
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are  most  easily  got  rid  of  by  pushing  the  rake,  with  both  hands,  back¬ 
wards,  in  nearly  a  horizontal  position.  The  labour  of  raking  depends 


Fig.  69- 


altogether  upon  the  state  of  the  crop.  The  straw  of  a  good  crop  ad¬ 
heres  together,  and,  of  course,  little  of  it  is  left  to  be  raked  ;  but  a 
scanty  crop  produces  abundance  of  rakings.  Barley  generally  leaves 
more  rakings  than  any  other  kind  of  crop.  It  is  more  difficult  to  rake 
upon  new  grass,  such  as  in  reaping  wheat  and  barley,  than  on  a  clean 

stubble,  as  of  oats. 

Corn  of  every  description  may  be  reaped  with  the  scythe.  Oats 
make  the  most  perfect  work,  with  the  greatest  ease  to  the  labourers. 
Barley  with  new  grass  is  not  difficult  to  cut,  but  the  clammy  juice 
from  the  barley  straw  lubricates  the  scythe  with  a  viscid  coating  like 
varnish,  which  must  be  rubbed  off  frequently  with  the  whetstone.  The 
bandsters  have  always  hard  work  among  barley.  Wheat  is  beautifully 
laid  in  the  swathe  when  mown.  The  gatherers  and  binders  have  less 
work  among  wheat  than  the  mowers,  who  must  be  powerful  men  to 
continue  a  length  of  time  at  the  work.  But  there  aie  modes  of 
equallizing  the  labour  and  diminishing  the  fatigue.  When  a  field  of 
wheat  and  a  field  of  oats,  for  instance,  are  ready  for  reaping  at  the 
same  time,  it  is  a  good  arrangement  of  labour  to  reap  the  oats  in  the 
dewy  mornings  before  breakfast,  or  as  long  as  there  is  any  dampness 
on  the  corn,  and  then  to  go  to  the  wheat,  or  to  the  barley,  if  there 
be  little  wheat  on  the  farm,  during  the  dry  part  of  the  day. 

It  will  be  seen,  from  the  foregoing  account  of  scythe-reaping,  that 
the  corn  is  cut  from,  and  not  towards,  the  standing  part  of  the  field, 
as  in  the  case  of  cutting  down  grass  ;  but  it  is  also  frequently  cut  in 
the  contrary  direction,  that  is,  cut  towards  the  standing  part  of  the 


277 


CULTURE  OF  THE  CEREAL  GRASSES, 
tield,  and,  with  ‘"experienced  mowers,  the  latter  plan  is  generally 

ft' 6  e"e  f  n  77  '  tHen  reStS  Up°n  the  standing  corn’  off  ^ich 

follow's  ?  ‘  lmmediate'y  out  of  the  way  of  the  mower  who 

reao°jnhm°rn,by,,the  SCfthe  IS  cut  closer  10  the  ground  than  when 
.  \  18  slc  'e’  anc^  tbe  stems  being  less  compressed  together 

>e  crop  is  sooner  ready  for  being  carried  to  the  stack,  which  is  an’ 
‘‘"portant  consideration  in  our  variable  climate.  The  sickle  excels 
ie  scythe  in  tins,  that  the  corn  is  laid  down  more  regularly,  with  the 

and  b/oke^d  !i0nleSPeCially  ^  the  Cr°P  haS  been  ““h  d 

s  vtlm  t  "  l  ‘he  Wind'  lB  ‘hiS  CaS8’  ind88d’  use  of  the 

cut  ,  Inadmisslble-  As  far  as  regards  economy  alone  in 

cuttmg  down  the  crop,  there  is  not  so  much  gained  by  the  use  of  the 

y the  as  at  first  sight  might  appear;  but,  however  trifling  it  mav  be 

;n  the.  CUMlng  d°'™  or  other  small  quantity,  when  per! 

O.  med  on  a  more  extended  scale,  it  will  become  worthy  of  attention. 

A  et  of  reapers,  with  their  binder,  containing  in  all  seven  persons, 
w  reap  an  acre  and  a  half  in  a  day  ;  and  a  set  of  mowers,  containing 
h,ee  scythe-men,  three  gatherers,  three  binders,  and  a  raker,  will  Jt 
down  four  acres  and  a  half;  but  mowing  grai„  being  so  much  severer 
WOI  an  any  other  operation  of  the  harvest,  the  men  employed  at 
‘  muS  la,.e  more  than  the  usual  rate  of  wages.  The  great  advantage 
e  scy  e,  owever,  consists  in  the  expedition  with  which  the 
wor  is  performed,  which  is  an  important  consideration  when  a  large 
quantity  of  gram  is  ready  for  being  cut  down,  as  it  renders  the 
aimer,  m  a  great  measure,  independent  of  the  assistance  of  any 
otheis,  except  those  constantly  employed  on  the  farm  *  y 

Another  instrument  used  in  reaping,  and  much  prized 
for  the  regularity  with  which  it  lays  down  the  reaped 
corn,  is  the  Hainault  scythe.  With  this  instrument  in 
l"s  right  hand,  and  a  bent  hook  in  his  left,  the  workman 
cuts  down  the  grain,  pressing  it  with  the  hook  while  it  is 
cut  down  with  the  scythe.  The  quantity  cut  at  every 
stroke  is  carried  forward  by  the  joint  operation  of  the 
blade  and  the  hook,  and  collected  at  the  left  hand  of  the 
mower,  where  he  leaves  it  standing  almost  erect,  but 
leaning  to  the  left,  towards  the  uncut  corn. 


Fig.  70. 


*  Quarterly  Journal  of  Agriculture,  vol. 
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This  is  a  very  useful  implement  in  Flemish  husbandry,  and  in  the 
hands  of  an  experienced  person  will  cut  a  third  more  corn  in  the  same 
time  than  can  be  done  with  the  reaping  hook.  The  blade  is  broad 
and  about  twenty  inches  long  ;  and  the  handle  is  about  the  same 
length,  and  fixed  so  as  to  form  an  acute  angle  with  the  blade,  when  in 
the  act  of  cutting.  It  is  so  constructed  that  when  the  blade  lies  flat 
on  the  ground,  the  hand  of  the  operator  is  nearly  perpendicular  over 
the  curve  of  the  blade,  so  that  he  can  swing  the  instrument,  by  a 
motion  of  the  wrist,  without  stooping.  A  leather  strap,  doubled  and 
nailed  on  the  handle,  in  which  he  puts  the  four  finger,  prevents  its 
slipping  from  his  grasp.  The  bent  hook  held  in  the  left  hand  is  three 
feet  long,  having  the  curved  part  of  iron.  The  cut  corn  is  laid  against 
that  which  is  standing  until  as  much  is  cut  as  will  make  half  a  sheaf, 
when  the  workman  turns  half  round,  and  hooking  up  part  of  what  is 
cut  with  as  much  of  what  is  standing,  he  cuts  and  rolls  up  the  whole 
in  the  form  of  a  sheaf,  using  his  leg  and  foot  to  keep  it  in  the  bend 
of  the  blade,  the  leg  being  protected  by  a  piece  of  strong  leather. 
Repeated  attempts  have  been  made  to  introduce  this  excellent  imple¬ 
ment  in  this  country,  without  much  success,  even  though  several 
Flemings  have  been  brought  over  to  teach  our  workmen  the  use  of  it. 

After  remaining  a  sufficient  length  of  time  in  the  fields  to  be  per¬ 
fectly  dried,  the  crop  is  conveyed  from  the  field  to  the  stack-yard. 
When  it  is  fully  ready  for  the  stack  no  opportunity  of  conveying  it 
there  is  to  be  neglected,  but  it  must  not  be  stacked  before  it  is  fully 
ready,  otherwise  the  mass  will  ferment  in  the  stack,  and  be  thereby 
much  injured. 

Unceasing  activity  and  the  most  minute  personal  superintendance 
are  indispensable  at  that  critical  period  when  the  labours  of  the  har¬ 
vest  are  going  on.  Some  farmers,  have  rarely,  if  ever,  any  damaged 
grain  in  their  possession,  while  others,  of  more  tardy  habits,  are 
seldom  without  it.  A  disposition  to  trifle  or  procrastinate,  and  to 
rely  on  the  continuance  of  fine  weather,  is  quite  unbecoming  the 
character  of  an  industrious  and  intelligent  farmer  ;  and  there  cannot 
be  a  better  criterion  to  judge  of  the  agricultural  skill  and  enterprise 
of  any  particular  district,  than  to  ascertain  how  the  labours  of  the 
harvest  are  conducted. 

The  grain  being  ready,  it  is  formed  into  stacks  as  a  defence  against 
the  weather.  These  are  either  circular  or  oblong,  but  the  circular 
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!°' m  !S,tU  be  preferred’  as  being  more  convenient,  and  better  adapted 
or  early  stacking  m  wet  seasons.  They  should  not  be  made  too 

f  ’  °r’  I"  thlS  case>  there  is  greater  difficulty  in  securing  the  grain, 
n  Stacking,  there  is  seldom  more  than  one  person  employed  in 

managing  t.  le  work  ;  but  it  is  occasionally  necessary  to  have  a  boy  to 
receive  the  sheaves  from  the  person  forking  them  up,  and  to  hand 
them  to  the  man  building  the  stack.  In  executing  the  work,  the 
cen  re  o  t  ie  stack  is  to  be  kept  somewhat  raised  above  the  sides,  by 
wuci  tie  grain  is  secured  from  the  entrance  of  external  moisture. 
The  workman  begins  in  the  middle  of  the  stand,  by  placing  a  sheaf  in 
n  upng  t  position,  round  which  he  places  other  sheaves  on  their  butt 
ends,  with  their  tops  inclining  inwards,  till  he  comes  to  the  outside, 
where  he  carries  a  row  of  sheaves  quite  round,  in  a  more  horizontal 
direction  than  the  preceding  courses.  The  bottom  of  the  stack  being 
lormed,  the  outside  rows  are  continued  until  the  whole  is  raised 
neai ly  to  the  same  height  as  the  tops  of  the  upright  sheaves  before 
mentioned.  An  inner  course  is  now  laid  all  round  with  the  butts  of 
the  sheaves,  fifteen  or  eighteen  inches  further  back  than  those  of  the 
outer  course;  and,  if  the  stack  be  of  large  dimensions,  similar  courses 
are  laid,  each  being  a  little  within  the  preceding  one,  till  the  centre 
it  is  filled  up.  The  work  proceeds  in  this  manner,  placing  alter¬ 
nate  layers  outside  and  inside,  until  the  stem  is  completed,  when  the 
last  outside  row  of  sheaves  is  placed  a  little  further  out  than  the 
others,  in  order  to  form  a  sort  of  projection  for  the  eaves,  that  the 
water  may  be  thrown  off  more  effectually.  The  roof  is  formed  by 
p  acmg  each  successive  course  of  sheaves  a  little  more  inwards,  always 
observing  to  keep  the  centre  of  the  stack  a  little  more  elevated  than 

‘  6  °"tS,de‘  ,.When  the  t0p  is  thus  broil8ht  t0  a  platform  of  three  or 
our  feet  in  diameter,  according  to  the  size  and  length  of  the  sheaves, 

a  sheaf  is  placed  m  an  upright  position  in  the  centre,  and  surrounded 

7 . 0t.erS  standlnS  ln  !ike  manner  upright,  but  with  their  tops  in- 
c  'nmg  Inwards,  and  leaning  on  the  centre  sheaf.  These  upright 
sheaves  are  bound  round  with  a  few  turns  of  a  straw  rope,  the  ends 
of  which  are  fastened  to  opposite  sides  of  the  stack,  to  prevent  them 
from  being  blown  down  until  the  stack  is  thatched. 

I  he  stack  usually  increases  a  little  in  diameter  from  the  bottom  to 
e  eaves,  but  this  deviation  from  the  perpendicular  should  be  very 
shght,  as  it  tends  to  render  the  stack  more  apt  to  incline  to  one  side 
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The  stem  should  contain  about  two-thirds  and  the  roof  one-third  ol 
the  whole  stack. 

When  the  farm-servants  are  employed  at  harvest  work,  a  certain 
number  of  them  must  constitute  a  band  by  themselves,  in  order  to 
carry  on  the  leading-in  of  the  corn  when  it  is  ready  to  be  stacked.  A 
man  attends  in  the  field  to  fork  the  sheaves  into  the  carts,  and  to  tie 
the  ropes  when  the  load  is  finished;  and  a  woman  is  employed  in 
selecting  out  such  sheaves  as  may  be  too  damp,  and  to  have  them 
opened  out  during  the  day  ;  and  also  in  gathering  up  any  stalks  that 
may  be  on  the  ground  occupied  by  the  stooks.  Another  man  is 
employed  in  the  stackyard,  trimming  the  stack,  arranging  new  stands, 
commencing  a  new  one  when  the  stacker  is  finishing  the  top  of  the 
old,  and  handing  the  sheaves  forward  to  the  stacker  on  the  top  of  the 
stack  when  it  becomes  so  elevated  as  to  interfere  with  the  drivers 
throwing  the  sheaves  off  the  fork  from  the  cart.  The  extra  man  in 
the  stack-yard,  assisting  the  stacker,  will  be  found  to  be  no  supernu¬ 
merary,  as  much  time  would  be  lost  without  his  assistance. 

After  the  stack  has  subsided  a  little,  it  is  to  be  thatched.  In 
thatching,  the  workman  begins  at  the  eave,  and  lays  the  straw  in 
regular  breadths  until  he  reaches  the  top,  the  different  handfuls  being 
so  placed  as  to  overlap  each  other,  and  the  upper  ends  being  pushed 
a  little  into  the  butts  of  the  sheaves  in  the  stack.  In  this  manner  he 
gradually  proceeds,  until  the  whole  of  the  roof  is  covered.  The 
thatch  is  then  fastened  down  by  straw  ropes,  which  are  made  at  inter¬ 
vals  during  the  harvest,  when  the  state  of  the  weather  does  not  per¬ 
mit  the  other  harvesting  operations  to  be  carried  on. 

Stacks  are  sometimes  placed  on  the  ground,  the  only  preparation 
under  them  being  a  circular  layer  of  stones,  and  a  slight  covering  of 
straw  ;  but  raised  stands  are  to  be  preferred,  as  they  not  only  admit 
of  the  corn  being  stacked  sooner  by  the  free  access  of  air,  but  also 
prevent  in  a  great  measure  the  introduction  of  vermin  into  the  stack. 
They  consist  for  the  most  part  of  a  circular  frame  of  wood  supported 
by  cast-iron  pillars,  seven  of  which  are  required  for  each  stack.  On 
these  stands  upright  posts  are  placed  at  the  distance  of  about  two  feet 
from  the  centre,  and  inclining  inwards  to  the  top,  where  they  are  not 
more  than  a  foot  distant  from  the  centre  post.  A  few  spars  of  fir  or 
other  wood  are  nailed  to  the  upright  posts,  so  close  as  to  prevent  the 
sheaves  from  filling  up  the  open  space  in  the  centre  of  the  stack.  In 
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HghfpostsVntiUh the  bUT  °[  tHe  SheaV6S  are  Placed  a«ainst  the  «P- 
g  pets,  until  they  reach  the  top  of  them,  on  which  a  barrel  or 


Fig.  71. 


g,  well  filled  with  straw,  is  placed,  around  which  the  building  of  the 
.  “  .  COntlnues>  the  karrel  or  bag  being  pulled  up  occasional ;  and 
h.'S  manner  the  work  Proceeds  to  near  the  top  of  the  stack  This 
opening  serves  to  ventilate  the  stack,  and  prevents  it  from  healin' 
even  when  the  corn  is  carried  to  it  in  a  damp  state. 

to  he  !fTr I  T:  remainS  S6CUre  in  the  st“b-yard  until  it  is  required 

or  th  1  u  USe‘  THe  “°de  °f  thrashinS  is  e‘ther  by  the  flai 

or  thrashing  machine.  The  machine  is  of  course  inadmissible  in  1 

case  of  small  farms,  but  wherever  there  is  any  considerable  quantity 

enabled  to 'I  ^  ‘°  f  %  mea"S  il  the  &n»er  is 

the  fluct  ,  6-  7°  P  edat°nCe’  a"dtake  Vantage  of 

fluctuations  in  the  market  in  the  disposal  of  his  grain. 

Thrashing  machines  have  usually  a  set  of  fanners  attached  to  them 

set  “l  °  1  I6  larg6St  SCale  are  SOmetimes  Provided  with  a  second’ 
set,  by  which  the  cleaning  of  the  grain  is  rendered  so  complete  as  „ 

require  little  or  no  dressing  afterward.  From  the  inequality  of  m 

tion  however,  necessarily  attendant  on  so  violent  an  operation  as  tint 

of  thrashing,  and  the  additional  strength  required,  which  is  severe  „„ 

mises  when  they  are  employed,  the  second  set  of  fanners  is  no 

generally  laid  aside;  the  judicious  farmer,  who 
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market  a  character  for  well-dressed  grain,  finding  it  more  for  his  in¬ 
terest  to  give  the  final  dressing  to  it  by  a  winnowing  machine  turned 
by  the  hand. 

Besides  passing  through  the  riddles  placed  in  the  winnowing  ma¬ 
chine,  the  grain  is  to  undergo  another  riddling  by  the  hand  before  it 
is  thoroughly  cleaned.  For  this  purpose  the  person  who  takes  it 
away  from  the  machine  supplies  those  who  are  to  riddle  it,  with  the 
grain  in  proper  quantities,  two  riddlers  being  generally  required  to 
riddle  the  grain  as  fast  as  it  comes  from  the  winnowing  machine. 
This  is  one  of  the  most  important  of  the  manual  operations  in  the 
preparation  of  grain.  It  takes  out  all  the  heavy  heads  of  weeds,  short 
bits  of  straw,  small  stones,  lumps  of  earth,  and  grain  enclosed  in  the 
capsule  which  the  blast  generated  by  the  winnowing  machine  was 
not  sufficiently  strong  to  blow  away. 

The  light  grain  separated  in  the  process  of  winnowing,  and  that 
separated  by  the  hand-riddling,  is  to  be  again  passed  through  the  ma¬ 
chine  and  riddled  till  all  the  heavy  grain  is  separated  from  the  light  ; 
and  the  latter,  after  it  being  freed  from  its  impurities  of  sand,  small 
seeds  of  weeds,  and  husks,  is  placed  apart  for  feeding  poultry  or  other 
purposes.  In  the  case  of  wheat,  the  lighter  grain  may  be  ground 
into  meal,  in  which  state  it  is  used  for  various  purposes  in  domestic 
economy. 

The  thorough  dressing  of  grain,  and  making  the  whole  stock  cor¬ 
respond  with  the  sample  produced  at  market,  are  important  objects 
for  the  farmer  to  attend  to.  In  this  way  all  disputes  with  purchasers 
are  avoided,  and  the  grain  brings  its  full  value.  One  or  two  per  cent, 
of  bad  grain  left  in  the  parcel  will  often  lessen  the  price  from  five  to 
ten  per  cent.  The  inferior  grain,  when  dressed  out,  may  be  sold  se¬ 
parately,  or  otherwise  used  at  home,  where  it  will  be  got  rid  of  to 
greater  advantage. 

The  grain  being  thrashed  and  winnowed,  the  common  practice  is 
to  convey  it  as  quickly  as  possible  to  the  miller  or  intermediate  dealer 
in  corn,  reserving  of  course,  the  portion  required  for  home  consump¬ 
tion.  Sometimes  the  grain  is  removed  to  granaries,  and  spread  upon 
the  floor  until  it  is  required  for  use.  If  at  all  moist,  it  must  be  spread 
very  thinly  over  the  floor  of  the  granary,  and  repeatedly  turned  to 
prevent  it  from  heating,  which  it  would  certainly  do  if  put  together 
in  any  considerable  quantity  in  a  moist  state. 
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Tl,o  straw  is  used  for  various  purposes,  but  its  main  consumption 
upon  the  farm  is  tor  provender  and  litter.  The  quantity  produced 
vanes  greatly.  It  may  be  held,  on  a  medium,  to  weigh  Z 
WO  to  three  tons  per  acre.  Wheat  produces  the  greatest  weight 

rri,squahty!*and  ^  ^  “  We"  least  va.uei 

Having  thus  treated  of  the  cereal  grasses  in  so  far  as  they  present 
common  characters,  we  now  come  to  consider  the  characters,  uses 
and  modes  of  culture  of  each.  They  are  divided  into  genera,  in  com’ 

°;  WUh  tKe  Wh0le  ve^table  kingdom,  and  these  agfin  into  species' 
and  minor  varieties,  or  kinds.  P  ’ 


I.— WHEAT. 

Wheat  is  by  far  the  most  important  of  the  cultivated  cerealh 
whether  we  regard  the  quantity  and  value  of  its  produce  to  the  fir’ 

°r  ,6  ma"y  anfl  'mPorfatlt  “es  to  which  it  is  applied  in  the 
baking,  culinary,  and  confectionary  arts.  Of  what  country  wheat  is 
a  native  is  totally  unknown,  although  its  culture  forms  an  important 
part  of  the  labours  of  the  husbandman  in  all  temperate  climates. 

Botanists  reckon  upwards  of  twenty  species  of  the  genus  Triticum, 
the  greater  number  of  which  are  said  to  be  deserving  of  attention  as 
objects  of  culture  ;  but  of  this  number  very  few  have  as  yet  been 
extensively  cultivated,  and  many  of  the  others  are  probably  altogether 
un  eserving  of  attention,  being  merely  found  in  botanical  collections. 

treli6  taMe  “  th°  nUWtiVe  *»•  P*-ts  to  be 

treated  of  m  this  section  in  1000  parts. 


Name. 

'  - - 

Soluble  or  nu¬ 
tritive  Matter. 

Wheat 

- ‘ 

955 

Rye 

810 

Barley 

920 

Oats 

740 

Mucilage  or 
Starch. 


Saccharine 

Matter. 


760 

650 

790 

640 


35 

70 

15 


Gluten  or  Al¬ 
bumen. 


210 

110 

60 

90 
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Of  the  species  that  have  entered  largely  into  cultivation  may  be 
enumerated — 

1.  Triticum  sativum — Common  cultivated  wheat. 

2.  Triticum  turgidum — Turgid  wheat. 

_  3.  Triticum  spelta — Spelt  wheat. 

Triticum  sativum  includes  the  varieties  belonging  to  the  species, 
hybernum  and  gestivium,  or  winter  and  summer  wheats.  It  is  conceived 
that  the  differences  between  these  varieties  do  not  constitute  a  specific 
distinction,  and  for  this  reason  the  term  sativum  has  been  employed.* 
The  chief  distinguishing  character  between  them  consists  in  the  vari¬ 
eties  of  the  former  being  beardless,  or  nearly  so,  while  the  awns  of 
the  latter  are  generally  two,  three,  or  more  inches  in  length  ;  but  it  is 
an  established  fact  that  awns,  or  beards,  in  grasses  do  not  even  con¬ 
stitute  a  variety,  so  much  does  their  presence  or  absence  depend 
upon  the  effects  of  climate,  culture,  and  soil.  The  varieties  of  T. 
sativum  vary  greatly  in  their  external  characters  and  habits  of  growth. 
Some  of  them  are  so  early  that  the  crop  will  come  to  maturity,  even 
in  this  humid  and  variable  climate,  when  sown  so  late  as  April  or 
May. 

In  Triticum  turgidum  the  spike  is  usually  bearded,  but  in  some  of 
the  varieties  the  beards,  or  awns,  are  easily  detached  by  winds  when 
fully  ripe,  which  gives  them  a  beardless  appearance,  and  in  this 
respect  it  differs  from  summer  wheat.  The  turgid  wheats  are  gene¬ 
rally  hardy,  vigorous,  and  very  productive  ;  having  long,  hard,  and 
almost  solid  straw,  so  coarse  in  quality  as  to  be  disliked  by  cattle. 
When,  however,  thatch  is  reckoned  an  article  of  importance,  no  sort 
could  be  cultivated  to  greater  advantage,  provided  the  soil  and  climate 
are  suitable.  The  soils  best  adapted  for  the  growth  of  the  turgid 
wheats,  are  those  of  a  strong  rich  clayey  or  tenacious  nature ;  and 
such  as  the  common  wheats  are  apt  to  become  lodged  in,  the  strong 
straw  of  the  sturgid  wheats,  notwithstanding  the  heaviness  of  their 
ears,  being  fully  capable  of  standing  under  any  ordinary  circumstances. 
On  such  soils  they  are  extensively  cultivated  in  England;  but,  as  they 
belong  to  the  latest  class  of  winter  wheats,  they  are  only  adapted  for 
earlier  climates. 

The  next  species,  Triticum  spelta ,  spelt  wheat,  is  much  cultivated 


*  Lawson’s  Agriculturist’s  Manual,  p.  2. 
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■n  the  south  of  Europe.  It  is  distinguished  by  the  grain  adhering 
closely  to  the  stem,  and  by  its  being  closely  enveloped  by  the  husk 
om  which  it  is  difficult  to  separate  it.  It  might  be  raised  in  this 

country  with  facility,  and  has  been,  in  some  instances,  successfully 
produced  at  great  elevations. 

The  different  varieties  of  Triticum  sativum  are  those  which  are 
a  mos  exclusively  cultivated  in  this  country,  and  may  of  course  be 
gauled  as  greatly  the  most  important  to  the  husbandman.  They 
are  exceeding  y  numerous,  and  to  attempt  to  point  out  such  marked 

t  k“f  T  ““I  *  make  6aCh  Va‘'iety  known>  wouid  be  a  hopeless 

™ Lilted  b  f  !‘fferrCe  ^  ”0St  CaS6S  S°  small>  that  one 

chanmnT 7  M  i"  aD°ther'  are  also  constantly 

changing,  and  losing  their  distinctive  characters.  No  sub-variety 

ever  continues  long  vogue ;  nor  is  it  fitting  that  it  should,  as  de- 

geneiacy  soon  takes  place,  and  another  and  a  better  is  sought  for  as 
a  successor.  6  b 

Though  the  varieties  and  sub-varieties  of  this  species  are  so  nume- 
.ous,  the  only  important  division  to  the  farmer  is  that  into  white  and 
red  distinctions  which  are  permanent  and  well-defined. 

re  red  wheat  is  usually  grown  upon  the  strongest  clay  land  and 
degenerates  when  sown  upon  a  soil  of  a  lighter  description!  It  ’is  of 
various  s  ades  of  a  reddish-brown  or  deep  yellow  tinge,  and  generally 

■e  a,nS  the  same  hue)  whatever  ^  ^  ^  of  ^  S  ' 

which  it  is  produced.  The  outer  husk  is  • 

humiditv  J  ,1  -i  ,  56  ProPortlon  to  the 

imidity  of  the  soil,  and  consequently  lowers  the  value  of  the  grain  • 

W  1C  ,  accordingly  bears  a  price  in  the  market  of  from  twelve  to  fifteen 
percent,  less  than  fine  qualities  of  the  white.  It  is,  however,  so  hardy 
an  so  much  better  adapted  to  ensure  the  production  of  a  crop  on  wet 
and  adhesive  soils,  that  it  is  very  generally  sown  on  land  of  that  de 
cnption  ;  but,  on  all  the  better  Cass  of  soils,  the  white  or  smooth- 

morl  W  fi!  m‘S  Pre  erred’  fr°m  ‘he  thinneSS  °f  the  busk  rendering  it 
more  profitabie  to  the  miller.  The  minor  varieties  of  the  red  and 

White  wheats  are  known  by  denominations  given  to  them  in  conse¬ 
quence  of  some  supposed  existing  shade  of  difference  in  their  qualities 
or  from  some  local  circumstance  arising  either  from  the  place  of  their 
growth,  or  the  name  of  the  grower. 

Whiter  wheat  is  sometimes  confounded  with  spring  wheat,  the  only 
distinction  being  in  the  different  periods  of  ripening.  The  produc'e 
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of  wheat  sown  in  the  spring  acquires  the  habit  of  ripening  earlier  than 
the  produce  of  that  sown  in  autumn  ;  hence  the  farmer,  when  he  sows 
wheat  in  spring,  should  sow  the  produce  of  that  which  had  been 
already  sown  in  spring,  and  not  the  produce  of  that  which  had  been 
sown  in  autumn.  This  distinction  is  not,  howrever,  permanent,  for 
the  one  can  be  changed  into  the  other  by  the  common  means  of  cul¬ 
ture. 

The  soils  best  adapted  for  the  culture  of  wheat  are  the  rich  clays 
and  heavy  loams  ;  but  these  are  not  by  any  means  the  only  descrip¬ 
tions  of  soils  on  which  it  maybe  cultivated.  Before  the  introduction 
of  turnips  and  clover,  all  soils  but  little  adhesive  were  thought  unfit 
for  wheat ;  but  evfen  on  sandy  soils  it  is  now  extensively  cultivated, 
after  either  of  these  crops.  Such  soils  are  not,  however,  constitu¬ 
tionally  disposed  to  the  growth  of  wheat ;  nor  will  they,  under  any 
management,  bear  such  a  frequent  repetition  of  it  as  those  already 
mentioned.  Wheat,  in  this  country,  does  not  admit  of  being  cultivated 
at  a  great  elevation,  but  it  will  endure  a  great  deal  of  cold  during  the 
winter  without  injury,  if  sown  on  a  dry  or  well-diained  soil.  To  bring 
wheat  to  perfection,  a  dry  and  warm  season  is  required  for  the  blos¬ 
soming  of  the  ear,  and  ripening  of  the  grain.  Cold,  even  unaccom¬ 
panied  by  rain,  at  this  season,  produces  an  inferior  description  of 
grain  greatly  deficient  in  gluten. 

The  season  of  sowing  wheat  depends  on  the  crop  to  which  it  suc¬ 
ceeds.  It  is  sown  before  winter,  when  the  land  can  be  then  prepaied 
for  its  reception,  as  after  fallow  or  potatoes  ;  and  it  is  sown  in  spring 
after  turnips,  cabbages,  and  such  other  crops  as  are  not  removed  off 
the  land  till  that  season. 

The  time  of  sowing  must  depend  on  the  state  of  the  land,  as  well 
as  the  season.  It  is,  however,  generally  recommended,  to  put  it  into 
the  ground  as  early  as  may  be  convenient  in  autumn,  and,  on  strong 
soils,  it  is  not  unfrequently  sown  in  the  latter  end  of  September,  though 
more  usually  in  the  course  of  October  and  beginning  of  November. 
When  wheat  succeeds  turnips  it  is,  indeed,  sown  by  many  farmers  at 
intervals  throughout  the  winter,  according  as  the  land  is  cleared,  until 
the  middle  of  March  ;  but,  when  deferred  till  that  period,  the  seed 
chosen  should  be  the  produce  of  that  which  was  sown  in  spring. 
Early  sowing  is  to  be  recommended,  for  late-sown  wheats  are  more 
liable  to  become  mildewed;  and  even  should  they  escape  that  disease, 
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yet  if  the  season  proves  unfavourable  they  will  not  ripen  so  soon,  by 
Zer  wel’l  k“o  ^  "  S°W"  ea‘'liCT  5  “d  —y  experienced 

in  an  *°  *  “  *° 

fall?6  0rde‘Kin  Wh!Ch  Whea‘  °CCUrS  in  the  r°tation  is  after  summer- 
’  °r  W,hat  are  Usua%  lermed  fallow-crops.  It  is  sometimes 
sown  upon  clover  ley,  but,  unless  under  peculiar  circumstances  this 
'  cannot  be  regarded  as  the  proper  place  for  wheat  in  rotation  T ho  g 

',i,“  •pp,i-“  •< 

crop  cannot,  in  general,  be  recommended,  as  it  is  productive  of  an 

ZT™  T 1" . .  11  ”  >'»'  .b. 

„  Zn;  r“,i  PP  “ ,l”  rn'A>  »  r~...  .hi, 

VV  hen  wheat  succeeds  a  green  cror>  i* 

~  Al“‘  t*''  “« "« >«e-  *»n  b,Tb„.” ;;;  z; 

the  furrows  may  be  well  clearer!  nm  a  a,  ,  P  that 

injury  during  •  1  an(^  1  le  P  ants  preserved  from 

injury  during  the  inclement  season  of  winter  rinv  *  ,  ,  •  .  / 

for  wheat  should  ^  ovei  land  intended 

„  . f “0uld  be  lleal,y  ploughed  and  well  laid  over,  so  that  th. 

happens  ZZZZ?baetZteerdcind  deSt,'°yed  ;  for  if  frequently 

tention  to  the  ploughing  prZs  7y  7  ^  injUred  ^ 

the  clover  leys  should  he  ?  l  ’i  ,  llkewise  of  importance  that 

consolidate,  otherwise  it  is  likely  Zii?  ^  ^  ^  time  f° 

wheat  after  winter  fros  I '  d  °Ut  ^  P'ants  of 

considered  as  the  m  h  d ’  ^  ^  ^  ^  be 

Seed  wheat  -I  CTOpiSCU“- 

Picmng,  before  ^  ^ 

disease  to  which  all  L  ■  ,  ?  '"‘ended  to  prevent  smut,  a 

The  nature  and  origin  of  IZr  °  1  6  SSnUS  Tnt!cum  are  subject. 
of  the  pickle  in  •  "S  lsease>  38  weIl  as  the  mode  of  action 

obscurity  ahh  H  *  it!  ^  ‘°  “  ^nt,  involved  in 

Fiety  of  ’pickling  asl  pZttativI'vI  -  “T”0"  “  ‘°  pr0‘ 

as  a  pickle  to  wash  the  seed  b  ,  ^  ™ 

sufficiently  strong  0  Lo  ’  a  ^  ,  °'  C0”m0n  **  « 

*  unS  10  buoy  up  a  fresh  egg,  has  been  proved  to  be  as 

*,  t.,„s  „  „  „lilr  pL„Z,t 
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In  the  process  of  pickling  a  tub  is  to  be  provided,  and  partly  filled 
with  the  pickle,  and  a  portion  of  the  wheat  to  be  pickled  put  into  it> 
and  well  stirred  for  a  few  minutes,  so  that  the  lighter  grains  may  come 
to  the  top.  The  successive  portions  of  the  wheat  are  to  be  thus 
treated  until  all  is  pickled,  taking  care  to  remove  all  the  light  grains 
from  the  surface  of  the  pickle  before  taking  the  wheat  out  of  it. 
After  draining  for  a  few  minutes,  to  allow  the  moisture  to  escape  from 
it,  it  is  to  spread  in  thin  layers  on  the  barn  ’floor,  hot  lime  being 
sifted  upon  each  layer.  It  is  of  importance  that  the  lime  should  be 
hot,  the  immediate  object  in  its  application  being  to  dry  the  wheat  so 
that  it  may  not  adhere  together  in  sowing. 

The  wheat  should  not  be  pickled  until  immediately  before  sowing, 
for  if  kept  long  after  that  process  its  vegetative  powers  may  be  injured. 
If  from  any  cause,  as  by  the  intervention  of  rain,  it  be  impracticable 
to  have  it  sown  for  a  day  or  two  after  pickling,  it  should  be  spread 
thinly  over  the  floor  to  keep  it  from  heating. 

When  the  seed  is  sown  broadcast  it  is  covered  by  the  action  of  the 
harrows.  No  more  harrowing  should  be  given  than  is  necessary  to 
cover  the  seed,  it  being  better,  in  the  case  of  wheat,  that  there  be  a 
certain  roughness  of  clod  ;  besides,  the  land  suffers  severely  during 
the  winter  from  an  excess  of  harrowing,  especially  if  it  be  incumbent 
on  a  retentive  bottom.  As  to  the  precise  quantity  necessary,  none 
can  give  an  opinion,  except  those  who  are  present.  A  double  turn 
along  the  ridge,  a  double  turn  across,  and  again  a  single  turn  along, 
will,  in  almost  every  case,  suffice ;  and  often  less,  as  a  double  turn 
along,  and  a  single  turn  across,  and,  perhaps,  in  some  cases,  the  turn 
across  may  be  dispensed  with. 

Immediately  after  the  seed  being  harrowed  in,  the  whole  is  to  be 
water-furrowed  to  carry  off  all  excess  of  moisture  off  the  land.  This  is 
done  by  the  double  mould-board  plough,  with  one  horse,  passing  along 
the  furrows  of  the  field,  and  also  along  the  furrows  of  the  head-lands. 
Open  furrows  are  also  to  be  drawn  through  such  hollow  parts  as  the 
water  might  stagnate  in,  and  these  are  to  be  further  cleared  out  by  a 
person  following  with  the  spade,  taking  care  to  sink  all  inequalities 
that  a  passage  may  afforded  for  the  water  to  run  off.  The  intersec¬ 
tions  of  the  furrows  of  the  field  with  those  of  the  head-lands,  are  also 
to  be  cleared  out,  and  cuts  made  occasionally  through  the  head¬ 
lands  themselves. 
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On  the  lighter  class  of  soils,  ploughing  in  the  seed  may  be  adopted. 

le  seed  is  sown  broadcast,  in  the  manner  already  described,  after 

W  ’lch  a  sllallow  ploughing  is  given  to  the  land.  A  slight  decree  of 

harrowing  is  sufficient  in  this  case,  and,  in  some  instances,  no  harrow, 
ing  is  given. 


The  dibblino- 

O 

and  on  rich  and 


of  wheat  has  been  tried  in  many  places  with  success, 
highly-cultivated  lands  there  is  no  doubt  that  there 


are  great  advantages  to  be  derived  from  the  system.  It  is  calculated, 
that  more  than  the  extra  expense  incurred  by  manual  labour  is  saved 
by  the  quantity  of  seed  economized.  The  system  is  well  suited  to  the 
cottier  and  small  farmer,  as  no  expense  is  incurred  for  implements ;  and 
by  digging  the  land  preparatory  to  putting  in  the  seed,  the  entire  pro¬ 
cess  of  cultivation  could  be  carried  on  without  the  expense  of  keeping 
and  hiring  horses,  and  profitable  employment  afforded  to  their  own 
families.  The  great  objection  to  this  mode  of  putting  down  the  grain 
on  any  considerable  scale,  arises  from  the  difficulty  of  procuring  a 
sufficient  number  of  hands  to.  perform  the  work.  A  man  will  make 
holes  fast  enough  with  the  common  dibble  to  keep  three  persons 
depositing  the  seed.  Children  may  be  employed  at  this  work  with 

advantage,  as  they  are  easily  taught  the  method  of  depositing  the  seeds 
into  the  holes. 

The  quantity  of  seed  necessarily  depends  on  the  time  and  mode  of 
sowing,  and  the  state  of  the  land  ;  land  sown  early  requiring  less  seed 
than  the  same  land  when  sown  late,  and  poor  land  being,  at  all  times, 
allowed  more  seed  than  rich;  also,  when  sown  broadcast,  a  larger 
allowance  of  seed  is  given  than  when  either  dibbled  or  sown  in  drills. 
Ihe  quantity,  accordingly,  varies  from  two  bushels,  or  less,  to  three, 
and  sometimes  four.  Winter  wheat,  when  sown  in  spring,  should 
a  ways  have  a  liberal  allowance  of  seed,  as  the  plants  have  not  time  to 
tiller  much  without  unduly  retarding  their  coming  to  maturity. 

That  soils  naturally  rich,  or  such  as  have  been  improved  by  cultiva¬ 
tion  and  manure,  will  require  much  less  seed  than  those  in  an  unfertile 
state,  IS  easily  explained.  Wheat,  and  all  the  cultivated  cerealia  have 
the  property  of  sending  out  numerous  shoots  from  their  roots  during 
their  growth,  as  has  been  already  seen,  and  is  well  known  to  the 
rarmer.  The  plants  send  out  more  of  these  shoots  in  rich  and  strong 
soils  than  m  those  of  an  opposite  description,  and,  therefore,  occupy 
respectively  a  greater  space  ;  they  are  less  liable  to  be  injured  on  „„od 
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soils  during  the  winter,  and,  generally,  all  come  to  maturity  ;  the 
straw  also  becomes  more  luxuriant,  and,  consequently,  requires  a 
greater  circulation  of  air  to  keep  it  in  life  and  vigour.  On  light  and 
poor  soils,  however,  the  plants  tiller  but  partially.  This  deficiency  of 
the  stock  on  the  land  must  therefore  be  supplied  by  producing  a 
greater  number  of  plants,  and,  accordingly,  a  greater  quantity  of  seed 
should  be  sown  on  such  soils. 

The  after-culture  of  wheat,  or  culture  of  the  growing  crop,  is 
chiefly  confined  to  harrowing,  rolling,  hoeing,  and  weeding.  Harrow¬ 
ing  is  found  beneficial  in  penetrating  the  crust  which  is  formed  on  te¬ 
nacious  soils,  and  raises  a  fresh  supply  of  mould  to  the  roots  of  the 
plants.  Rolling  in  spring  ought  never  to  be  omitted  on  dry  porous 
soils,  which  are  frequently  left  in  so  loose  a  state  by  the  winter  frosts, 
that  the  roots  are  thrown  out  of  the  ground  and  perish.  Hand 
weeding,  so  far  as  cutting  down  thistles  and  other  long  weeds,  is 
never  neglected  by  the  careful  farmer ;  but  the  previous  culture 
ought  to  leave  as  little  as  possible  of  this  work  to  be  done  while  the 
crop  is  growing.  Hoeing  the  crop  is  performed  when  the  row  cul¬ 
ture  is  adopted,  to  pulverize  the  intervals  between  the  rows,  and  to 
check  the  growth  of  weeds. 

Harrowing  and  rolling  the  crop  are  generally  performed  after  sow¬ 
ing  the  seeds  of  the  clover  and  grasses,  by  which  these  seeds  are  co¬ 
vered  at  the  same  time  that  the  wheat  crop  is  improved.  But  these 
operations  are  found  beneficial  to  the  growing  crop,  and  should  be 
performed  even  when  the  smaller  seeds  are  not  to  be  sown.  The 
season  at  which  they  are  performed  depends  on  the  state  of  the  wheat. 
The  month  of  April  is  the  usual  time. 

Fine  weather  should,  if  possible,  be  selected  for  performing  these 
operations.  The  harrows  are  passed  freely  over  the  crop — so  freely, 
indeed,  that  the  field  wears  the  appearance  of  being  newly  sown  ;  for 
the  plants  appear  buried  under  the  soil  thus  freshly  stirred,  and  an 
ample  top-dressing  is  thereby  given  to  the  crop.  The  crust  formed 
on  the  surface  of  the  soil  is  thus  broken,  and  the  ground  rendered 
more  pervious  to  the  roots  of  the  plants,  which,  in  a  week  or  ten  days, 
spread  and  tiller  with  great  strength.  When  the  plants  appear 
growing  too  thickly  together,  an  additional  double  turn  of  the  har¬ 
rows  will  remove  a  part  of  them,  which  will  be  torn  up  and  left  upon 
the  surface  ;  but  if  there  be  any  tendency  in  the  soil  to  throw  out  the 
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roots  of  the  plants,  the  harrowing  must  be  very  light,  or  dispensed 
with  altogether,  the  roller  being  alone  employed  to  cover  the  smaller 
seeds.  These  operations  may  be  performed  on  every  kind  of  soil, 
but,  of  course,  with  harrows  proportionate  to  the  tenacity  of  the  land,' 
and  not  heavy  enough  to  tear  up  any  considerable  portion  of  the 

plants,  unless  these  appeared  to  have  been  previously  growing  in  too 
great  quantity. 

When  the  temperature  of  the  season  has  occasioned  the  vegetation 
to  be  very  forward,  the  early  sown  crops  of  wheat  sometimes  become 
too  luxuriant,  the  vigour  of  the  plants  being  exhausted  by  the  sudden 
growth  of  a  great  mass  of  straw,  and  the  crop  becomes  proportion¬ 
ally  unproductive.  From  the  greater  height  to  which  the  straw  thus 
uses,  as  well  as  the  weakness  of  its  stem,  the  crop  is  also  more  in 
danger  of  being  lodged  by  storms,  and  is  found  to  be  generally  more 
liable  to  mildew  ;  it  is,  therefore,  in  such  cases,  eaten  down  by  sheep, 
or  occasionally,  though  rarely,  the  tops  are  cut  off  with  the  scythe! 
The  progress  of  vegetation  is  thus  checked,  but  great  judgment  is 
necessary  in  the  performance  of  the  operation,  so  that  it  maybe  done 
without  injury  to  the  crop. 

The  next  processes,  are  the  reaping  and  harvesting  of  the  crop, 
which  have  been  already  described. 

The  amount  of  produce  of  the  wheat  crop  varies  greatly  with  the 
season,  the  nature  of  the  soil,  and  the  mode  of  cultivation.  A  good 
crop  may  be  estimated  at  forty  bushels  to  the  acre,  though  the  ave¬ 
rage  of  the  country  is,  perhaps,  somewhat  less;  and,  in  some  cases, 
on  the  other  hand,  it  is  much  greater.  The  quantity  of  nutritive 
matter  is  greater  in  autumn-sown  wheat  than  in  that  which  is  sown  in 
spring.  One  hundred  parts  of  the  former  were  found  to  contain 
seventy-seven  parts  of  starch  and  nineteen  of  gluten  ;  and  an  equal 
quantity  of  the  latter  consisted  of  seventy  parts  of  starch,  and  twenty. 

four  of  gluten.  The  weight  of  the  straw  of  wheat  is  reckoned  to  be 
about  double  that  of  the  grain. 

The  uses  to  which  this  grain  is  applied  are  various  and  well  known. 

It  is  beyond  every  other  adapted  to  the  making  of  bread— a  prefe¬ 
rence  which  it  owes  to  the  greater  quantity  of  gluten  it  contains,  as 
well  as  to  its  superior  nutritive  properties.  It  is  used  in  various  other 
ways  for  food.  It  is  also  used  for  making  starch,  which  is  obtained 
by  steeping  the  grain,  and  then  beating  it  in  hempen  bags.  The  mu¬ 
ll  2 
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cilage  is  thus  mixed  with  the  water,  and  produces  the  acetous  fer¬ 
mentation,  and  the  weak  acid  thus  formed  renders  the  mucilatre 

O 

white.  After  settling,  the  precipitate  is  repeatedly  washed,  and  then 
moulded  into  cakes,  and  dried. 

The  straw  of  wheat  is  applied  to  various  purposes  of  rural  economy 
and  the  arts.  It  is  used  for  litter,  and  is  much  esteemed  for  that 
purpose.  It  is  also  used  as  fodder,  but  it  is  not  much  valued  as  such  ; 
however,  on  analysis,  it  is  found  not  to  be  deficient  in  nutritive  pro¬ 
pel  ties.  It  is  used  foi  making  bee-hives,  horse-collars,  mattresses, 
boxes,  baskets,  and  all  kinds  of  what  is  called  Dunstable  work.  The 
straw  of  wheat  from  dry  chalky  lands  is  manufactured  into  hats  and 
bonnets,  for  which  purpose  the  middle  part  of  the  tube,  above  the 
last  joint,  is  taken.  Leghorn  plait  is  made  from  the  straw  of  a 
bearded  variety  of  wheat,  which  is  cultivated  on  the  poorest  sandy 
soils  in  the  neighbourhood  of  the  Arno,  between  Leghorn  and  Flo¬ 
rence,  expressly  for  that  purpose. 

Wheat  is  subject  to  various  diseases,  some  of  which  are  peculiar  to 
itself.  Of  these  the  principal  are  mildew,  smut,  and  rust.  The  term 
blight  is  frequently  applied  to  the  first  of  these  from  its  effects  on  the 
ear. 

Mildew  is  indicated  by  the  presence  of  certain  minute  plants  of  the 
order  of  fungi ,  or  the  mushroom  tribe,  which  grow  upon  the  stem 
and  leaves,  and,  doubtless,  feed  upon  and  exhaust  the  juices  of  the 
plant.  The  prevalence  of  heavy  fogs  or  mist,  drizzling  rains,  and 
sudden  changes  in  the  temperature  of  the  atmosphere,  have  been  as¬ 
signed  as  the  cause  of  mildew ;  and  it  has  been  found  that  open  airy 
situations  are  much  less  subject  to  it  than  low  sheltered  lands.  It  is 
believed  that  the  barberry  bush,  and  probably  several  other  shrubs  on 
which  the  fungi  abound,  have  a  powerful  influence  in  communicating 
the  disease  to  a  certain  distance. 

When  wheat  is  infected  with  smut,  the  farina  of  the  grain,  together 
with  its  proper  integuments,  and  part  of  the  husk,  is  converted  into 
a  black  soot-like  powder.  If  the  injured  ear  be  struck  with  the  finger, 
the  powder  will  be  dispersed  like  a  cloud  of  black  smoke  ;  and  if  a 
portion  of  the  powder  be  wetted  by  a  drop  of  water,  and  examined 
through  a  microscope,  it  will  be  found  to  consist  of  an  indefinite 
number  of  minute  and  transparent  globules,  which  seem  to  be  com¬ 
posed  of  a  clear  and  viscous  fluid,  encompassed  by  a  thin  membrane. 


RYE* 


I  his  disease  does  not  affect  the  whole  of  the  crop,  but  the  smutted 
ears  are  sometimes  very  numerously  dispersed  through  it.  Of  the 
infectious  nature  of  the  disease  there  appears  to  be  little  doubt.  That 
it  is  conveyed  from  the  seed  to  the  future  plants  may  be  inferred 
from  the  effects  of  the  pickling  process,  and  although  the  most  care¬ 
ful  washing  may  not,  in  every  case,  act  as  a  sure  preventative,  yet,  if 
the  seed  be  prepared  in  the  way  already  described,  the  disease  will 
rarely  prevail  to  such  an  extent  as  to  affect  materially  the  value  of  the 
crop. 

Rust  is  another  very  prevalent  disease  nearly  allied  to  the  mildew. 
It  appears  in  the  form  of  a  brownish  dust  upon  the  stem,  leaves,  and 
seed,  and,  like  the  others,  is  produced  by  a  parasitical  plant. 


II.— RYE. 

Rye  is  extensively  grown  on  the  Continent,  where  it  has  been  cul- 
tivated  from  time  immemorial,  although  its  native  country  has  not 
been  well  ascertained.  It  is  considered  as  coming  nearer  to  wheat  in 
its  properties  than  any  other  grain.  It  is  the  bread-corn  of  Germany, 
Poland,  and  Russia,  but  in  this  country  its  cultivation  is  compara¬ 
tively  rare. 

Rye  belongs  to  the  genus  Secede ,  of  which  there  is  only  one  cul¬ 
tivated  species — 

Secale  cereale — Rye. 

Ihere  is  also,  strictly  speaking,  only  one  variety,  although  it  is 
usually  divided  into  winter  and  spring  rye  ;  but  these  are  produced 
merely  by  the  different  periods  of  sowing,  and  resemble  each  other 
so  much,  that,  when  sown  together,  they  cannot  be  distinguished. 

The  soil  for  rye  may  be  inferior  to  that  chosen  for  wheat,  and  it 
will  succeed  with  less  culture  and  manure.  The  soils  best  suited  to 
its  growth  are  those  which  contain  the  greatest  proportion  of  sand, 
and  there  are  instances  on  record  in  which  it  succeeded  on  land  con¬ 
taining  eighty-five  per  cent,  of  this  substance.  Those  soils,  however, 
which  contain  a  less  proportion  of  sand  are  preferable  ;  for,  though 
it  will  grow  upon  ground  of  the  poorest  description,  yet  the  produce 
will  be  more  abundant  upon  good  land,  provided  it  be  not  of  a  clayey 
nature. 


294 


CULTURE  OF  THE  CEREAL  GRASSES. 


Rye  may  be  sown  either  in  the  autumn  or  in  spring;  and,  as  in  the 
case  of  wheat,  the  period  of  ripening  is  affected  by  that  of  sowing. 

Ihe  quantity  of  seed  may  be  two  bushels  and  a  half  to  the  acre  ; 
but  when  grown  for  straw  plait,  for  which  purpose  rye  is  some¬ 
times  cultivated,  this  quantity  is  more  than  doubled.  As  it  ve¬ 
getates  more  slowly  than  wheat,  it  should  be  sown  when  the  soil  is 
dry,  otherwise  the  grain  is  in  danger  of  rotting  in  the  ground  before 
it  has  completely  germinated. 

Rye,  being  sown  upon  light  and  poor  soils,  obtains  less  attention  in 
its  pioduction  than  wheat;  it  also  suffers  less  from  being  sown  upon 
the  stubble  of  another  corn  crop,  or  even  upon'  its  own  ;  and  it  is 
theiefore  not  unusual  to  grow  it  successively  two  years  upon  the  same 
land,  but  this  is  contrary  to  the  principles  of  good  husbandry,  and 
cannot  be  recommended  for  imitation. 

The  after-culture,  harvesting,  and  thrashing  of  the  crop,  are  similar 
to  those  of  wheat. 

The  period  of  flowering  is  more  decisive  of  the  prospect  to  be  en¬ 
tertained  regarding  the  success  of  rye  than  in  the  case  of  any  other 
coin  ,  and,  until  it  be  past,  no  opinion  can  be  correctly  formed  on  the 
subject.  The  ripening  of  the  grain  is  earlier  than  that  of  wheat,  and 
is  denoted  by  the  straw  losing  somewhat  of  its  bright  yellow  colour, 
becoming  paler,  and  the  knots  of  the  straw  losing  their  green  colour. 
The  corn  then  sheds  easily  from  the  ear.  When  allowed  to  stand 
until  very  ripe,  a  shower  of  rain  will  occasion  it  to  sprout. 

The  produce  of  rye  is  nearly  the  same  as  that  of  moderate  crops 
of  wheat,  but  seldom  amounts  to  those  which  are  very  large  ;  the 
quantity  of  straw  is  greater  than  that  of  any  other  grain.  It  grows  to 
a  greater  height  than  the  straw  of  wheat,  and,  though  thinner  in  the 
stem,  is  stronger ;  but,  being  hard  and  wiry,  it  is  not  esteemed  for 
fodder,  and  the  chief  use  of  it  is  for  thatch.  It  is  also  in  great  request 
by  biick-makers,  and  is  extensively  used  in  the  manufacture  of  straw 
hats.  For  the  latter  purpose  it  is  sown  very  thick,  pulled  green,  and 
blanched  by  exposure  to  the  air. 

Although  rye,  comparatively  speaking,  is  little  cultivated  in  Britain, 
yet  on  the  Continent  it  is  in  some  parts  considered  as  being  of  the  ut¬ 
most  impoi  tance  in  domestic  economy.  Besides  forming  the  principal 
hi  ead  of  the  inhabitants,  it  is  used  both  in  the  brewery  and  distillery, 
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and  in  many  parts,  after  undergoing  a  species  of  bruising  or  coarse 
grinding,  it  is  used  alone,  or  mixed  with  barley,  oats,  beans,  pease,  or 
tares,  which  have  undergone  a  similar  operation,  and  formed  into  a 
kind  of  coarse  bread  for  feeding  domestic  animals,  particularly  horses. 
Its  bread  contains  a  less  proportion  of  nutritive  matter  than  that  of 
wheat,  but  it  is  found  to  keep  longer,  and  forms  almost  the  only  bread 
eaten  by  the  inhabitants  of  the  high  countries  where  the  soil  and 
climate  are  both  unsuited  for  the  growth  of  wheat.  It  contains  a 
greater  quantity  of  nutritive  matter  than  either  barley  or  oats,  and 
the  husk  possesses  an  aromatic  and  slightly  acidulous  flavour,  which 
renders  it  agreeable  to  the  palate.  The  bran  should  not,  therefore, 
be  entirely  separated  from  the  flour ;  for  if  the  grain  be  ground  fine, 
and  divested  of  the  husk,  the  bread  will  be  deprived  of  much  of  its 
pleasant  taste. 

Besides  being  cultivated  for  its  grain,  rye  is  also  grown  as  green 
spring  food  for  cattle,  either  alone,  or,  what  is  preferable,  mixed  with 
winter  tares ;  in  either  case  forming  a  valuable  food  for  milch  cows 
and  young  cattle,  between  the  period  when  turnips  and  other  roots 
are  finished,  and  the  cutting  of  grass  and  clover  commences. 

When  rye  is  intended  for  consumption  in  the  farmer’s  family,  it  is 
usual  to  mix  a  certain  portion  of  wheat  with  the  seed  before  sowing, 
or  the  mixture  may  be  made  after  they  are  ground  into  flour,  which 
is  the  better  practice.  The  proportions  may  be  one-third  of  rye  and 
two-thirds  of  wheaten  flour.  This  combination  makes  a  sweeter 
bread  than  that  made  solely  of  wheat,  and  is  preferred  by  those  who 
are  in  the  habit  of  using  it  to  any  other. 

This  plant  is  comparatively  free  from  disease.  It  is,  however,  sub¬ 
ject  to  a  peculiar  one— the  ergot — -also  produced  by  a  fungous  plant. 


III.  BARLEY. 

Barley,  though  less  calculated  for  bread  than  rye,  may  be  considered 
as  next  in  value  to  wheat.  In  the  northern  parts  of  Europe  it  is  more 
cultivated  than  any  other  grain,  on  account  of  its  requiring  so  short 
a  period  in  the  soil — sometimes  not  longer  than  six  weeks,  and  seldom 
more  than  seven,  or  seven  and  a  half ;  and,  in  the  south  of  Europe,  two 
crops  of  barley  are  frequently  produced  in  the  season.  Barley  is  a 
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tender  grain  in  this  country,  and  easily  injured  in  any  of  the  stages 
of  its  growth,  particularly  at  seed-time;  a  heavy  shower  of  rain  will 
then  almost  ruin  a  crop  on  the  best  prepared  land,  and  in  all  the  after 
processes  greater  pains  and  attention  are  required  to  ensure  success 
than  in  the  case  of  any  other  grain.  The  harvesting  of  barley  is  diffi- 
ficult,  and  often  attended  with  danger  ;  even  the  thrashing  of  it  is  not 
easily  executed. 

Barley  belongs  to  the  genus  Hordeum ,  of  which  the  following  spe¬ 
cies  may  be  enumerated  as  deserving  of  the  attention  of  the  cultiva¬ 
tor,  but  a  still  greater  number  have  been  cultivated  for  their  seeds  : — 

1.  Hordeum  vulgare — Common  spring  barley. 

2.  Hordeum  distichon — Two-rowed  or  long-eared  barley. 

3.  Hordeum  hexastichon — Six-rowed  winter  barley. 

Ihe  spring  or  early  barley  is  distinguished  by  its  double  row  of 
awns  standing  erect,  and  its  thin  husk  which  renders  it  favourable  for 
malting.  There  are  usually  considered  two  varieties  of  this  species, 
but  they  are  in  reality  the  same,  the  difference  being  occasioned  by 
soil  and  culture.  The  seed  of  this  species,  when  sown  upon  cold  or 
strong  land,  will,  the  6  rst  year,  ripen  nearly  a  fortnight  earlier  than  it 
would  otherwise  have  done,  when  it  is  from  a  dry  gravelly  soil,  and, 
theiefoie,  the  farmers  in  the  vales  purchase  their  seed-barley  from  the 
wai m  and  gravelly  lands  ;  for,  when  produced  in  cold  situations  for  tw?o 
or  three  years,  it  becomes  full  as  late  in  ripening  as  the  common  bar¬ 
ley  of  their  own  production  ;  on  the  other  hand,  the  farmers  on  warm 
lands  are  also  obliged  to  procure  their  seed-barley  from  the  strong 
lands,  otherwise  their  grain  would  degenerate  in  bulk  or  fulness, 
which  by  this  change  is  prevented. 

The  two-rowed  barley  is  the  species  in  common  cultivation  in  this 
countiy.  The  minor  varieties  of  this  species  are  numerous,  and  are 
distinguished  chiefly  by  the  quality  of  their  grain,  and  by  their  habit 
of  eai ly  oi  late  lipening.  Two-rowed  naked  barley  is  a  variety  of 
Hordeum  distichon ,  distinguished  by  the  corolla  not  being  attached 
to  the  grain,  but  it  is  not  determined  whether  this  be  a  permanent 
character.  It  nearly  resembles  spelt  wheat,  and  does  not  appear  to 
be  deserving  of  attention. 

« 

The  winter  barley  derives  this  appellation  from  the  circumstance  of 
its  acquiring  a  habit  of  late  ripening  wrhen  sown  before  winter.  It  is 
huge  and  thick-skinned  in  the  grain,  and  is  much  cultivated  in  the 
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northern  parts  of  Europe  from  its  being  well  adapted  to  a  cold  cli¬ 
mate.  One  of  the  kinds  of  winter  barley,  and  the  best  known  in  this 
country,  is  here  or  bigg.  It  has  always  six  rows  of  grains  in  the  ear, 
and  the  number  of  its  grains  are  greater  than  in  the  two-rowed  kinds, 
but  they  do  not  weigh  so  heavy  in  proportion  to  their  bulk.  The 
term  winter  barley  can  only  be  given  to  this  species  when  sown  before 

winter,  for  when  sown  for  a  number  of  years  in  spring  it  loses  this 
character. 

There  is  also  a  naked  variety  of  this  species  known  by  the  name  of 
o?ge  celeste  which  is  much  cultivated  in  various  parts  of  Europe,  and 
is  esteemed  for  its  fertility. 


Although  the  number  of  species  of  the  genus  Hordeum  which  at 
present  enters  into  cultivation  is  comparatively  few,  yet  there  are  a 
great  many  varieties,  amounting  to  upwards  of  twenty.  Much  confu¬ 
sion  has  arisen  in  the  arrangement  of  the  cultivated  barleys,  and  in  an 
especial  degree  by  distinguishing  them  as  four-rowed  and  six-rowed, 
ihere  is,  however,  no  barley  to  which  the  term  four-rowed  can  be 
applied ;  being  either  two-rowed  or  six-rowed  according  to  the  num 
ber  of  fertile  florets.  Slightly  examined,  indeed,  six-rowed  barleys 
requently  present  the  appearance  of  four  rows;  but  this  is  in  appear¬ 
ance  only,  for  such  barleys  have  always  the  three  rows  on  each  side 
perfect.  In  poor  soils,  and  unfavourable  situations,  two  of  the  rows 
run  much  into  each  other;  and  this  has,  perhaps,  given  rise  to  the 
mistake  ;  but  the  two  rows,  which  thus  run  into  each  other  in  appear- 
ance,  are  on  the  opposite  sides  of  the  spike.* 

The  varieties  of  Hordeum  distichon,  notwithstanding  their  inferiority 
in  quality  of  produce,  compared  with  some  of  the  six-rowed  barleys 
have  received  a  more  extended  and  careful  cultivation,  not  only  in’ 
tins  country  but  on  the  Continent.  This  arises,  no  doubt,  from  the 
superiority  of  their  samples ;  but,  were  a  little  more  attention  devoted 
to  the  six-rowed  sorts,  by  hybridizing,  or  selecting  any  superior  ears 
w  ich  appear  possessed  of  the  fine  qualities  required,  in  a  short  time 
we  might  expect  to  see  the  quantity  of  barley  grown  upon  a  o-iven 
space  considerably  more  than  at  present,  and  the  sample  at  the  same 
time  equally  good  with  that  now  produced.  There  is  certainly  much 

more  room  for  improvement  in  the  case  of  six-rowed  barleys  than  in 
any  other  of  our  cereal  grains. 


Elements  of  Practical  Agriculture,  p.  248. 
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In  choosing  a  sort  of  barley  for  cultivation,  regard  must  be  bad  to 
the  soil  and  climate.  The  hardiest  may  be  considered  the  winter 
barley,  and  the  earliest,  and  perhaps  the  best,  is  the  spring  barley. 
The  long-eared  is  also  a  much-esteemed  variety. 

In  choosing  from  any  particular  variety,  the  best  grain  for  sowing 
is  that  which  is  free  from  blackness  at  the  tail,  and  is  of  a  pale  lively 
yellow  colour,  intermixed  with  a  bright  whitish  cast :  and  if  the  rind 
be  a  little  shrivelled  so  much  the  better,  as  it  shows  that  the  grain  has 
sweated  in  the  heap,  and  is  a  sure  indication  that  its  coat  is  thin.  The 
husk  of  thick-rinded  barley,  being  too  stiff  to  shrink,  will  be  smooth 
and  hollow,  even  when  the  flour  has  shrunk  from  it  within.  The  ne¬ 
cessity  of  a  change  of  seed  from  time  to  time,  by  sowing  that  of  the 
growth  of  a  different  soil,  is  in  no  instance  more  evident  than  in  the 
culture  of  this  grain,  which  otherwise  becomes  coarser  and  coarser 
every  year.  But  in  this,  as  well  as  in  all  other  cases,  the  utmost  care 
should  be  taken  that  the  seed  is  full-bodied. 

The  best  soil  for  barley  is  a  rich  loam  finely  pulverized.  It  will 
neither  grow  well  on  a  sandy  or  a  soft  soil,  nor  on  strong  clays,  such 
as  are  suitable  for  wheat.  For  poor,  tenacious,  and  cold  land  it  is 
wholly  unfit,  and  except  upon  genial  soils  its  culture  ought  not  to  be 
attempted. 

The  place  for  barley  in  the  rotation,  is  after  any  of  the  green  crops 
to  which  manure  has  been  applied.  It  is  rarely  made  to  succeed  sum¬ 
mer  fallow,  wheat  being  in  an  especial  degree  suited  to  follow  that 
piocess,  and  it  being  also  the  more  valuable  crop.  For  a  like  reason 
it  seldom  succeeds  potatoes,  as  wheat  may  advantageously  be  sown  at 
the  period  of  the  removal  of  the  potato  crop  from  the  ground.  But  it 
succeeds  turnips  with  greater  propriety  than  any  other  crop,  the  turnip 

crop  being  cultivated  on  the  lighter  soils,  and  these  are  the  proper  soils 
for  barley. 

Barley  ripens  early  in  the  autumn,  and  it  may  therefore  be  sown 
later  than  any  of  the  other  corn  crops  in  the  spring.  The  best  season 
for  sowing  is  the  month  of  April  or  beginning  of  May.  An  increased 
quantity  of  straw  is  produced  by  late  sowing,  but  the  grain  is  surer 
the  more  early  that  the  crop  is  sown. 

1  he  preparation  of  the  land  for  barley  is  similar  to  that  for  wheat. 
After  turnips  or  other  green  crop  removed  in  the  spring  the  land  is  to 
be  ploughed  once,  after  which  the  seed  is  to  be  immediately  sown. 
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Two  ploughing**  however,  will  be  necessary  when  barley  succeeds  any 
of  the  grain  crops  removed  before  winter,  and  in  this  case,  the  land 
should  have  been  drilled  up  after  the  removal  of  the  crop  to  keep  it 
dry.  As  it  is  found  of  great  importance  with  a  view  to  speedy  and 
equal  vegetation  that  the  ground  should  be  fresh  and  moist  at  the  time 

of  sowing,  barley  should  then  be  sown  as  soon  as  possible  after  the 
seed-furrow  is  given. 

The  modes  of  sowing  barley  are  either  broadcast  or  in  rows.  The 
broadcast  system  is  almost  universally  employed  in  the  cultivation  of 
this  plant,  unless  in  lands  much  infested  with  annual  weeds,  when 
drilling  and  hand-hoeing,  and,  sometimes,  horse-hoeing  may  be 
adopted  with  advantage. 

The  quantity  of  seed  varies  from  two  and  a  half  to  three  bushels 
to  the  acre.  The  precise  quantity,  however,  is  regulated  by  the 
nature  of  the  soil  and  time  of  sowing,  as  well  as,  in  some  degree,  by 
the  variety  employed.  Thin  sowing  is  attended  with  considerable 
disadvantage.  If  the  early  part  of  the  season  be  dry,  the  plants  will 
not  only  be  stunted  in  their  growth,  but  will  not  send  forth  offsets ; 
and  if  rain  afterwards  fall,  an  occurrence  that  must  take  place  some¬ 
time  during  the  summer,  and  often  at.  a  late  period  of  it,  the  plants 
then  begin  to  tiller  and  send  forth  a  number  of  shoots.  These  young 
shoots,  unless  under  very  favourable  circumstances,  cannot  be  ex¬ 
pected  to  arrive  at  maturity  ;  or  if  their  ripening  be  waited  for,  there 
will  be  a  great  risk  of  losing  the  early  part  of  the  crop.  It  is,  there¬ 
fore,  preferable  to  sow  a  quantity  of  seed  sufficient  to  ensure  a  full 
crop,  without  depending  on  its  sending  out  offsets  ;  for  when  a  second 

growth  does  not  take  place,  the  crop  grows  and  ripens  equally,  and 
the  grain  is  uniformly  good. 

When  barley  is  sown  at  a  late  period  in  the  season,  and  the  weather 
dry  at  the  time  of  sowing,  the  seed  is  sometimes  steeped  in  water  for 
a  day,  to  promote  a  more  uniform  and  early  germination.  It  must 
not,  however,  remain  too  long  a  period  in  the  steep,  for,  in  this  case, 
geimination  would  have  proceeded  so  far,  that  there  would  be  con- 
sideiable  danger  of  breaking  off  the  buds;  and,  when  placed  in  the 
soil  in  this  advanced  state,  the  roots  would  not  be  evolved  in  a  proper 
manner,  nor  in  sufficient  quantity  for  the  support  of  the  plants.  No 
process  is  performed  with  the  seed  analogous  to  the  pickling  of  wheat, 
as  a  preventative  of  disease. 
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The  seeds  of  the  clovers  and  grasses  are  sown  simultaneously  with 
the  barley,  the  succeeding  crop  being  invariably  grass.  In  this  case 
the  smaller  seeds  are  sown  immediately  before  the  last  turn  of  the 
harrows,  and  that  turn  covers  them  in.  The  land  is  to  be  rolled 
afterwards,  the  operation  of  rolling  not  only  serving  to  compress  the 
ground  to  the  exclusion  of  drought,  but  also  pulverizing  the  soil,  and 
effectually  covering  the  clover  and  grass  seeds.  In  some  cases  it  may 
not  be  convenient  to  sow  the  smaller  seeds  with  the  barley,  and  in 
this  case  that  operation  may  be  delayed  until  the  crop  appears  above 
ground,  and  rolling  alone  will  then  sufficiently  cover  the  seeds. 

The  water-furrows  and  drains  should  be  then  cleared  out,  though 
this  is  less  necessary  than  in  the  case  of  wheat,  as  barley  is  not  suited 
to  wet  soils.  This  closes  the  field  operations  until  the  ensuing  har¬ 
vest,  unless  weeds  should  appear,  in  which  case,  they  are  pulled  up  by 
the  hand  ;  for  if  not  eradicated  at  once,  they  will  obtain  firm  posses¬ 
sion  of  the  soil,  as  the  succeeding  crop  of  clover  will  prevent  their 
being  destroyed  by  the  plough. 

In  the  harvesting  of  barley,  more  care  and  attention  are  requisite 
than  in  the  case  of  any  of  the  other  grain  crops,  even  in  the  best 
seasons  ;  and,  in  unfavourable  seasons,  it  is  almost  impossible  to  save 
it  without  injury.  Owing  to  the  brittleness  of  the  stem,  after  it  has 
reached  a  certain  period,  it  must  be  cut  down  ;  for  when  it  is  suffered 
to  stand  longer,  much  loss  is  sustained  by  the  breaking  off  of  the  heads. 
On  that  account,  it  is  cut  at  a  time  when  the  grain  is  soft,  and  the 
straw  retains  a  great  proportion  of  its  natural  juices,  and,  consequently, 
requires  a  long  time  in  the  field  before  either  the  grain  is  hardened 
or  the  straw  sufficiently  dry. 

The  thrashing  and  dressing  of  barley  are  attended  with  more  labour 
than  those  of  any  other  grain,  owing  to  the  tenacity  with  which  the 
awns  adhere  to  the  seeds.  After  being  thrashed  in  Fig.  72. 
the  ordinary  way  it  is  a  frequent  practice  to*  put  the 
thrashed  grain  a  second  time  through  the  machine, 
accompanied  by  a  portion  of  straw. 

The  machine,  when  properly  adjusted  for  the  pur¬ 
pose,  usually  detaches  the  awn  sufficiently  well,  but 
should  this  not  be  the  case,  or  should  the  barley  be 
thrashed  by  the  flail,  then  the  hummelling  machine  is 
employed.  This  consists  of  a  frame-work  of  iron 
plates  as  seen  in  the  figure,  and  the  barley  being  laid 
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on  the  floor  is  freed  from  its  awn  by  repeated  strokes  of  the  hum- 
meller. 

The  produce  of  an  acre  of  barley,  under  favourable  circumstances, 
wull  amount  to  forty  bushels.  The  average  produce  of  the  country 
is,  perhaps,  somewhat  less,  but  there  are  repeated  instances  of  much 
larger  quantities  being  produced. 

The  uses  of  barley  are  various.  In  some  parts  of  the  country  it 
is  ground  into  flour  or  meal,  and  made  into  bread ;  but  the  bread, 
though  sufficiently  nutritious,  is  dark  and  strong  tasted.  It  is  also 
subjected  to  a  species  of  grinding,  by  which  the  husk  is  rubbed  off; 
and  it  is  then  called  pot  or  pearl  barley,  a  preparation  largely  used 
in  domestic  economy.  But  by  far  the  greater  portion  of  the  barley 

produced  in  this  country  is  used  for  malting,  to  which  purpose  it  is 
admirably  suited. 

To  understand  the  process  of  malting,  it  may  be  necessary  to  ob- 
sei  ve,  that  tne  cotyledons  of  a  seed,  before  a  young  plant  is  produced, 
are  changed  by  the  heat  and  moisture  of  the  earth  into  sugar  and 
mucilage,  as  has  been  seen  when  considering  the  structure  and  func¬ 
tions  of  vegetables.  Malting  grain  is  only  an  artificial  mode  of  effecting 
this  by  steeping  it  in  water  and  fermenting  it  in  heaps,  and  the  arrest¬ 
ing  of  its  progress  towards  forming  a  plant  by  kiln-drying,  in  order  to 
take  advantage  of  the  sugar  in  distillation  for  spirit,  or  fermentation 
lor  beer.  The  grain  of  barley  contains  starch  and  sugar  ;  and  the 
chemical  constitution  of  both  these  ingredients  is  very  nearly  alike. 
In  the  process  of  malting  a  portion  of  the  starch  is  converted  into 
sugar,  so  that  the  total  quantity  of  sugar,  and  consequently  the  source 
of  spirit,  is  increased  by  the  transformation. 

Barley  straw  is  used  chiefly  for  litter  and  packing  ;  it  is  unfit  for 
thatch  or  rope-making,  and  of  little  value  as  fodder.  It  is  lighter 
than  the  straw  of  oats  or  wheat.  The  awns  of  barley  are  found  to  be 

nutritious,  and  may  be  boiled  and  given  to  cattle  mixed  with  other 
food. 

The  diseases  of  barley  are  few.  It  is  sometimes  attacked  by  the 
larvse  of  certain  flies.  It  is  also  subject  to  smut,  but  of  quite  a  dif» 
ferent  species  from  that  which  affects  wheat,  and  one  which,  it  is 
found,  cannot  be  prevented  by  pickling  and  liming. 
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IV _ OATS. 

The  oat  is  a  very  useful  grain,  and  more  peculiarly  adapted  for 
northern  climates  than  either  wheat,  rye,  or  barley.  It  has  long  formed 
the  chief  bread-corn  of  this  country,  but  in  England  and  Scotland  it 
is  cultivated  chiefly  as  horse-food.  Its  native  country  is  unknown, 
unless  the  wild  oat  be  considered  as  the  parent  species,  which  is 
highly  probable.  Of  all  the  grain  this  is  the  easiest  of  culture,  grow¬ 
ing  on  any  soil  that  admits  of  ploughing  and  harrowing. 

The  oat  is  of  the  genus  Avena ,  of  which  the  following  species  are 
cultivated  for  their  seeds  : — 

1.  Avena  sativa — Common  cultivated  oat. 

2.  Avena  orientalis — Tartarian  oat. 

3.  Avena  nuda — Naked  oat. 

Avena  sativa  is  the  species  of  oat  in  common  cultivation.  Each 
spikelet  contains  tw7o  and  sometimes  three  perfect  seeds,  and  the  flo¬ 
rets  are  sometimes  awned,  and  sometimes  destitute  of  awns,  this 
appendage,  when  it  is  present,  being  considered  a  symptom  of  dete¬ 
rioration.  Of  this  species  there  are  almost  innumerable  varieties, 
produced  by  the  different  effects  of  climate,  soil,  and  cultivation. 

The  Tartarian  oat  has  lately  attracted  attention  in  this  country,  its 
introduction  to  which  is  comparatively  recent.  Its  panicle  is  con¬ 
tracted  and  nods  to  one  side,  which  distinguishes  it  from  the  common 
oat. 

Of  this  species  there  are  two  varieties,  the  white  and  the  black 
Tartarian  oat.  The  straw  of  the  former  is  very  long,  and  it  is  said 
to  be  very  prolific  in  grain,  but  late  in  ripening — a  circumstance 
which  renders  it  only  fit  for  cultivation  in  early  situations.  The  latter, 
although  resembling  the  white  in  the  form  of  its  panicle,  is  neverthe¬ 
less  very  different  in  other  respects ;  its  straw  is  of  a  medium  length  ; 
grain  more  plump  and  less  awned  than  the  preceding.  It  is  also  one 
of  our  earliest  oats,  and  succeeds  best  on  high  and  rather  inferior  light 
soils.  The  culture  of  this  variety  has  been  for  some  time  yearly  ex¬ 
tending. 

I  he  naked  oat  is  distinguished  by  the  corolla  being  detached  from 
the  seed,  as  in  the  case  of  wheat.  It  has  been  cultivated  for  a  length 
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of  time  in  various  parts  of  the  country,  but  its  cultivation  has  not  yet 
become  general.  Haying  no  husk,  it  is  said,  when  thrashed,  to  resem- 

e  oatmeal,  and  is  immediately  ready  for  culinary  purposes.  The 
flavour  is  delicious,  and  it  abounds  in  farinaceous  matter.  Its  produce 
is  large,  and,  from  the  early  period  at  which  it  ripens,  it  is  well  de¬ 
serving  the  attention  of  the  farmer  in  late  districts,  particularly  in 
peaty,  or  boggy  soils,  to  which  it  is  well  adapted. 

The  greater  part  of  the  oats  in  cultivation  in  this  country,  then 
consists  of  varieties  of  the  common  oat,  Avena  sa(iva.  These  it 
has  been  said,  are  numerous ;  but  the  kinds  deserving  of  attention 
aie  the  Potato  oat,  the  Hopetoun  oat,  the  Poland  oat,  and  a  few 

The  potato  oat  has  a  large,  plump,  rather  thick-shinned  white 
gram  and  long  straw.  It  is  very  generally  cultivated  on  all  the  bet¬ 
ter  class  of  sods,  but  it  is  not  so  well  suited  to  those  of  an  inferior 
description  as  some  of  the  other  sorts.  It  is  less  productive  of  straw, 
mugi  the  grain  is  more  plump,  weighs  heavier,  and  yields  a  greater 
return  of  meal.  It  was  discovered  in  a  field  of  potatoes  in  Cumber¬ 
land,  m  1788  ;  and  from  the  produce  of  the  single  stalk,  which  thus 
giew  up  by  accident,  has  been  produced  the  stock  now  in  general  cul¬ 
tivation.  It  has,  however,  in  many  cases,  shown  symptoms  of  decay 
or  <  egeneracy,  by  the  husks  becoming  thicker,  and  the  body  less 
plump,  and  by  the  partial  appearance  of  awns.  But  this,  in  certain 
cases,  may  arise  from  the  too-long-continued  cultivation  of  the  plant 
on  the  same  soil,  without  a  change  of  seed. 

The  Hopetoun  oat  was  raised  some  years  ago  in  East  Lothian,  since 
which  its  cultivation  has  been  rapidly  extending.  It  is  a  few  days 
eaihei  than  the  potato  oat,  and  not  so  liable  to  be  shed  by  winds  •  its 
straw  is  longer,  and  not  so  apt  to  bend  or  lodge ;  panicle  larger,  and 
more  spreading;  grain  rather  more  awned,  and  a  shade  browner  in 
colour,  and  easily  distinguished  by  a  small  reddish  mark  in  the  centre 
of  the  front  of  the  grain.  It  is  generally  considered  to  be  better 
adapted  for  light,  than  for  strong  clay  soils,  and  that  it  is  more  liable 
to  be  attacked  by  smut  than  the  potato  oat.  But,  altogether,  its  cul¬ 
tivation  is  st, 11  increasing,  and  for  growing  on  poor  late  moorish  or 
newly  reclaimed  lands  no  variety  is  better  adapted. 

The  Poland  oat  was  long  valued.  It  ripens  early  and  produces  an 
abundant  crop  of  grain ;  but  it  is  somewhat  deficient  in  straw,  and  is 
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supposed  to  be  peculiarly  liable  to  injury  from  shaking.  It  has  been 
cultivated  in  England  upwards  of  a  century,  during  which  it  has  re¬ 
tained  its  characters. 

The  varieties  of  the  Angus  oat  have  been  much  cultivated  on  all  the 
poorer  classes  of  soils.  They  are  hardy,  of  fair  quality,  and  sufficiently 
productive.  The  early  Angus  is  the  finer  variety,  and  ripens  nearly 
ten  days  before  the  other,  although  the  latter  is  usually  considered 
the  more  productive. 

The  common  old  black  oat  is  cultivated  on  the  poorest  description 
of  soils,  and,  in  the  length  of  the  straw  and  form  of  the  panicle,  is 
similar  to  the  potato  oat.  The  grain  is  large,  and  rather  well-filled  of 
a  shining  black  colour,  lighter  towards  the  point.  This  oat  was  for¬ 
merly  much  cultivated,  but  latterly  its  cultivation  has  become  more 
circumscribed,  owing  more  to  its  colour  than  to  any  real  defect  inits 
quality.  Farmers,  in  some  parts,  have  a  peculiar  antipathy  against 
black  or  dun-coloured  oats.  One  reason  assigned  for  this  is,  that  the 
coloured  grains  degenerate  and  become  white,  thus  giving  the  sample 
a  mixed-like  appearance ;  but  probably  this  mixture  arises  from  im¬ 
proper  management,  rather  than  from  any  inherent  quality  in  the 
grain.  It  is  hardy  and  ripens  early,  and  it  is  this  property  which  suits 
it  for  cultivation  in  cold  and  elevated  districts. 

To  procure  new  varieties,  the  mode  of  selecting  the  best  samples 
only,  may  be  adopted,  as  some  of  the  most  favourite  sorts  at  present 
in  cultivation  were  produced  in  this  manner  ;  or  the  same  purpose 
may  be  effected  by  proceeding  systematically  by  cross-impregnation, 
by  taking  advantage  of  the  sexual  organs.  Degeneracy  has,  undoubt¬ 
edly,  taken  place  to  a  certain  extent  in  some  of  our  finest  kinds;  but 
it  is  presumed  that  this  might  be  removed  with  ease,  were  first  prin¬ 
ciples  resorted  to.  To  make  a  selection  of  the  strongest  ears,  which 
carried  the  purest  grain,  is  not  a  difficult  process ;  and  were  this  se¬ 
lection  attended  to  by  half  a  dozen  farmers  in  a  district,  it  is  obvious, 
that  the  breed  might  be  preserved  pure  and  uncontaminated.  If 
slovenly  farmers  were  not  then  provided  with  good  seed  it  would  be 
their  own  fault ;  since  if  they  would  not  take  the  trouble  to  select  and 
breed  for  their  own  use,  they  might  always  be  provided  by  those  who 
were  either  better  qualified  to  make  a  selection,  or  were  more  atten¬ 
tive  to  the  interests  of  agriculture. 

The  soil  for  the  oat  may  be  any  kind  whatever,  from  the  stiffest 
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Clays  to  moss,  or  bog,  provided  it  be  laid  sufficiently  dry.  Oats  will 
produce  well  on  reclaimed  bog  and  mountain ;  but  as  these  usually 
grow  straw  luxuriantly,  especially  if  they  have  been  improved  by 
paring  and  burning  the  surface,  a  green  crop  should  be  taken  the 
first  year,  which  will  allow  time  for  the  active  properties  of  the  ashes 

to  subside  ;  and  the  following  year  oats  may  be  considered  a  certain 
and  productive  crop. 

The  soil  and  climate  of  this  country,  indeed,  seem  peculiarly 

suited  to  the  production  of  oats  in  perfection.  Were  the  oat  less 

suited  to  our  soil  and  climate,  it  could  not  be  expected  that  such  fine 

crops  as  are  generally  produced  could  be  obtained  from  land  in  such 

an  exhausted  state  as  that  usually  devoted  to  the  production  of  it, 

and  with  such  deficient  culture  as  is  almost  invariably  bestowed  on 
that  crop. 


The  preparation  of  the  land  for  oats  is  less  than  for  any  other 
crop.  It  is  almost  always  the  first  crop  on  newly  broken-up  lands, 
and,  as  it  succeeds  best  on  a  soil  not  too  finely  pulverized,  it  is  sown 
after  a  single  ploughing.  In  regular  rotations,  oats  are  chiefly  sown 
after  grass ;  and  this  is  precisely  the  period  in  the  rotation  in  which 
the  land  is  best  suited  to  the  habits  of  the  plant.  It  is  sometimes 
sown  upon  land  not  rich  enough  for  wheat,  that  has  been  previously 
under  green  crop.  One  ploughing  is  generally  given  to  the  grass 
lands,  which  should  be  done  in  winter,  or  as  soon  in  spring  as  the 
state  of  the  weather  and  the  other  labours  of  the  farm  will  allow. 

When  oats  succeed  a  green  crop,  the  preparation  of  the  land  is  the" 
same  as  that  for  wheat. 

The  period  forsowingoats  is  generally  from  the  beginning  of  March 
to  the  middle  of  April.  The  month  of  March  is  considered  to  be 
the  best  seed-time.  They  are  sometimes  sown  in  February,  and, 
occasionally,  in  the  autumn;  but  the  crops  sown  at  a  later  period  of 
the  season  have,  in  most  cases,  been  greatly  more  productive. 

The  quantity  of  seeds  is  from  four  to  six  bushels  to  the  acre.  In 
sowing  oats,  the  quantity  must  be  regulated  by  the  shape  and  size  of 
tie  grain,  as  well  as  by  the  condition  of  the  soil.  Land  sown  with 
potato  oats,  for  instance,  requires  less  seed,  in  point  of  measure,  than 
When  any  of  the  other  sorts  is  used  ;  first,  because  this  variety  tillers 
better  than  any  other ;  and,  having  no  awns,  a  greater  number  of 
grains  is  contained  in  a  bushel.  Some  varieties,  too,  are  more  leafy 
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than  others,  and  require  to  stand  further  apart ;  in  general,  however, 
four  bushels  will  be  necessary  on  medium  soils,  and,  in  poor  upland 
soils,  so  much  as  six  may  be  required. 

Grass  seeds  may  be  sown  in  spring  with  oats,  in  the  same  manner 
as  with  wheat  or  barley.  The  young  clover  and  grass  are,  however, 
in  danger  of  being  smothered  by  the  oat  crop,  unless  when  it  is  sown 
very  thin.  If,  therefore,  through  necessity,  this  system  should  be 
adopted,  the  oats  should  be  sown  thin  on  well  prepared  land,  and 
the  smaller  seeds  harrowed-in  when  the  plants  are  sufficiently  strong 
to  bear  the  surface  being  stirred.  When  the  land  is  in  a  highly- 
pulverized  state,  it  may  be  better  to  sow  the  seeds  of  the  clovers  and 
grasses  immediately  before  giving  the  last  turn  of  the  harrows  for 
covering  the  oats. 

Oats,  being  usually  sown  after  grass  land,  are  more  apt  to  be  over¬ 
run  with  thistles,  and  other  large  weeds,  than  any  other  crop.  These 
are  to  be  cut  over  with  the  weed-hook,  or  pulled  up  by  the  weeding 
dips  before  the  crop  comes  into  ear. 

The  reaping  of  oats  is  performed  with  the  scythe  or  the  sickle,  in 
the  manner  already  described.  It  may,  with  great  propriety,  be  per¬ 
formed  with  the  scythe.  Oats  are  ready  for  reaping  when  the  grain 
becomes  hard  and  the  straw  of  a  yellowish  colour.  The  crop  should 
be  cut  before  it  is  dead  ripe,  to  prevent  the  shedding  of  the  grain,  and 
to  increase  the  value  of  the  straw  for  fodder.  It  rarely  sustains  much 
damage  under  the  harvest  process,  except  from  high  winds,  or  from 
shedding,  when  opened  out  after  being  thoroughly  wetted.  In  har¬ 
vesting  oats  in  wet  seasons,  the  practice  of  gaiting,  already  explained, 
is  generally  adopted. 

The  produce  of  oats  is  from  fifty  to  sixty  bushels  to  the  acre. 
Fifty  bushels  are  considered  a  good  crop,  but,  under  favourable  cir¬ 
cumstances,  much  larger  returns  have  been  frequently  obtained. 

The  use  of  the  oat  in  this  country  is  well  known.  A  large  portion 
of  the  produce  is  ground  into  meal,  and  forms  a  principal  part  of  the 
food  of  the  inhabitants.  Much  of  it  is  used  as  horse-food,  the  oat 
being  the  only  grain  given  to  them.  From  the  fine  powder  produced 
by  busking  the  corn,  flummery  is  made,  an  agreeable,  light,  and 
wholesome  supper  dish. 

The  straw  of  the  oat  is  esteemed  for  fodder,  and  furnishes  a  great 
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r  °‘  °  /00d  0f  winteri,,g  cattle.  It  is  given  also  to  working 

ises  in  the  early  part  of  the  season,  when  the  work  is  not  severe! 

smut,ebutTeSOfthe  ^  ^  feW'  S°metimes  il  is  stacked  by 
ut,  but  the  more  common  injury  sustained  by  oats  is  the  attack  of 

,  e  Wile  w°lm’  or  arvse  of  insects,  which  generally  abound  in  newly 

the  au'T  aif  ?i'  The  meth°d  USUa'ly  empIo5red  for  guarding  against 

ciallv  •f'l  S  °  ■  heS6’  ,S  ^  delayin§  th®  Ploughi"g  of  ‘he  land,  espe- 
"  ally  If  long  in  grass,  until  immediately  before  sowing.  By  this 

means  the  msect  is  buried  down,  and  before  it  can  work  its  way  to 
the  surface,  the  corn  will  be  beyond  its  reach. 


X .—PLANTS  CULTIVATED  FOR  THEIR 
ROOTS  AND  LEAVES. 


The  plants  cultivated  for  their  roots  and  leaves,  however  distinguished 
by  the  botanist,  may  be  regarded  by  the  agriculturist  as  forming  a 
group.  They  are  produced  for  similar  purposes  ;  they  are  cultivated 
by  the  like  means ;  and  their  effects  upon  the  soil  are  nearly  analo¬ 
gous.  They  are,  however,  very  various,  and  most  of  them  are  adapted 
for  human  food,  as  well  as  for  the  support  of  the  domestic  animals  of 
the  farm,  while  some  of  them  are  chiefly,  or  entirely  cultivated  as 
food  for  live-stock.  The  culture  of  this  class  of  plants  may  be  re¬ 
garded  as  a  branch  of  farming  almost  entirely  of  modern  origin,  and 
more  particularly  British  than  any  other  department  of  agriculture. 
Turnips  were,  indeed,  cultivated  by  the  Romans,  and,  in  modern 
times,  brought  into  notice  as  objects  of  field-culture  in  the  last  century; 
but  they  were  imperfectly  managed,  and  of  very  little  utility  in  agri¬ 
culture,  until  their  culture  was  undertaken  by  the  British  farmer;  and 
to  the  same  source  we  are  indebted  for  the  introduction  of  most  of 
the  others  as  field-plants. 

The  plants  cultivated  for  their  roots  and  leaves,  it  has  been  said, 
present  certain  common  characters  in  their  habit  of  growth  and  mode 
of  cultivation.  Those  included  under  this  head  are  the  potato, 
turnip,  beet,  carrot,  parsnip,  and  several  plants  belonging  to  the  cab¬ 
bage  tribe. 

An  important  characteristic  of  these  plants  is,  that  they  all  belong 
to  the  class  termed  restorative,  or  ameliorating  crops,  in  contradis¬ 
tinction  to  others  which  are  said  to  be  non-ameliorating,  or  exhausting 
crops ;  at  least,  according  to  the  general  method  of  cultivating  them, 
they  may  be  considered  as  such,  being  seldom  allowed  to  mature 
their  seeds.  The  turnip,  for  example,  is  not  allowed  to  ripen  its 
seeds,  and  it  is,  accordingly,  one  of  the  least  exhausting  plants  in  cul¬ 
tivation  ;  and  this,  viewed  in  connexion  with  the  mode  of  cultivating 
it,  and  the  quantity  and  quality  of  the  manure  which  its  consumption 
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affords,  places  it  justly  in  the  class  termed  ameliorating.  The  turnip 
however,  may  be  cultivated  for  its  seeds;  and  then  it  becomes  one 
o  the  most  exhausting  crops  known.  In  like  manner,  the  cabbage 
and  the  rape,  if  cult.vated  for  their  leaves,  are  ameliorating  crops  if 
or  their  seeds,  exhausting  crops.  The  potato  is,  for  the  most  part, 

,  °  npen  ltS  Seeds’  and  is-  consequently,  a  greatly  more  ex¬ 

acting  crop  than  the  turnip ;  but  the  mode  of  culture  applicable  to 
e  plant,  makes  it  be  placed  in  the  class  termed  ameliorating.  The 
oeet  ,s  not  materially  different  from  the  turnip,  so  far  as  regards  its 
ffects  upon  the  sod  ;  so  also  are  the  carrot  and  the  parsnip  ;  but,  as 

“ ,* "  j  7d"~.  “« “o »'  ~..s  a™,  - 

/  S  and  far  below  the  Po'a‘o.  the  turnip,  and  the  beet. 

Each  of  the  plants  of  which  we  are  now  coming  to  treat  was.  in  it- 
elf,  a  valuable  addition  to  the  agriculture  of  this  country.  They 
lave  enabled  the  husbandman  to  supersede  summer-fallows  on  all  the 
lighter  sods,  to  multiply  the  number  of  useful  animals,  and  to  increase 
the  productiveness  of  his  lands.  One  of  the  many  means  by  which 
agriculture  may  be  improved  far  beyond  its  present  state,  is  by  mul¬ 
tiplying  the  objects  of  culture.  Nature,  it  would  appear,  delights  in 
'ane  y  ,  and  we  know  not  what  objects  of  cultivation  may  yet  be  pre¬ 
sented  to  human  research.  The  history  of  the  plants  in  question  may 
however,  well  incite  us  to  further  research* 


But  some  of  the  plants  of  this  class  have  been  much  more  impor¬ 
tant  than  others,  and,  in  this  respect,  the  turnip  holds  the  highest  place, 
e  introduction  of  the  improved  turnip  culture  into  the  agriculture 

0  f"1’  “  has  been  observed,  occasioned  one  of  those  revolutions 

in  rural  art,  which  are  constantly  occurring ;  and,  though  it  came  on 

with  slow  and  gradual  steps,  it  was  attended  by  the  most  beneficial 
results.  Before  the  introduction  of  this  root  into  cultivation,  it  was 
impossible  to  cultivate  light  soils  successfully,  or  to  devise  suitable 
rotations  for  cropping  them  with  advantage.  It  was,  likewise,  a  diffi¬ 
cult  task  to  support  live-stock  through  the  winter  and  spring  months; 
and,  as  for  feeding  and  preparing  cattle  and  sheep  for  market  at  that 
me  ement  season,  the  practice  was  hardly  thought  of.  The  benefits 
derived  from  turnip  husbandry  are,  therefore,  of  great  magnitude. 
Light  sods  are  now  cultivated  with  profit  and  facility,  abundance  of 
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food  is  prepared  for  man  and  beast,  the  earth  is  turned  to  the  uses  for 
which  it  is  physically  calculated  ;  and,  by  being  suitably  cleaned  by 
this  preparatory  crop,  a  bed  is  provided  for  the  cultivated  forage  and 
herbage  plants,  wherein  they  flourish  with  greater  vigour  than  after 
any  other  preparation.* 

The  plants  cultivated  for  their  roots  and  leaves  come  next  in  value 
to  the  cereal  grasses.  The  gross  return  from  them,  however,  far 
exceeds  that  of  the  latter,  although  it  must  be  remembered  that  their 
cultivation  is  attended  with  much  more  labour  and  expense  ;  but  their 
chief  value  consists  in  their  being  preparatory  and  cleaning  crops, 
rather  than  in  the  immediate  return  obtained  from  them. 

In  the  cultivation  of  this  class  of  plants,  minute  pulverization  and 
a  thorough  eradication  of  weeds  are  essential  to  success  ;  and  the  drill 
system  is,  without  exception,  employed.  The  preparation  of  the  land, 
and  the  mode  of  culture  for  each,  will  be  adverted  to  when  treating 
of  them  separately  ;  but,  as  the  culture  is  so  nearly  the  same  for  the 
different  plants,  it  will  be  well  to  give  a  more  detailed  account  of  the 
several  operations  in  this  place,  so  far,  at  least,  as  these  are  common 
to  the  whole  class  of  plants.  This  is  rendered  the  more  necessary  in 
this  country,  from  the  great  ignorance  which  is  usually  displayed  in 
the  management  of  drill-crops,  and  the  indifference  so  generally  ma¬ 
nifested  to  the  due  eradication  of  weeds.  The  preparatory  process 
of  preparing  the  soil  is  similar  to  the  management  of  the  summer-fallow 
already  described,  consisting  of  a  series  of  ploughings,  harrowings,  and 
rollings,  the  chief  difference  being  the  different  season  at  which  these 
operations  are  performed. 

In  the  preparation  of  the  land  for  drill-crops,  as  in  the  case  of  the 
summer-fallow,  whatever  be  the  nature  of  the  soil,  the  first  ploughing 
is,  in  all  cases,  to  be  given  in  autumn  or  before  winter,  so  that  the  land 
may  receive  the  influence  of  the  winter  frosts.  It  is  of  importance, 
that  this  ploughing  should  be  deep,  even  should  a  portion  of  the  sub¬ 
soil  be  brought  to  the  surface  in  the  operation,  as  it  will  eventually 
improve  the  texture  of  the  soil,  and  tend  to  increase  its  productive 
powers.  Deep  pulverization  is  less  necessary  in  the  case  of  some  of 
the  plants  cultivated  for  their  roots  and  leaves  than  in  that  of  others ; 
but  it  is  useful  in  everv  instance,  and  in  order  to  effect  it  the  autumn 
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ploughing  Should  be  deep.  In  giving  this  ploughing,  the  directions 
onnerly  g,ven  in  the  case  of  the  summer-fallow  are  strictly  applicable, 

,aU  ,t  ,'e  '  6  Precautlons  are  t0  be  used  for  the  purpose  of  laying  the 
land  dry  during  the  winter, 

.  /  38  ^  &eec^  ^rae  over,  the  preparation  of  the  land 

i  ,  ’  ^lePlecise  period  for  commencing  operations  is  denoted 

/  K  State  °f  the  Weather  and  the  particular  crop  to  be  cultivated ; 

of  (he  1  ^  !h°Se  Wh‘Ch  are  ‘°  be  S0Wn  early>  the  Preparation 

P  a,  ,  18  t0  be  commenced  at  a  proportionally  early  period, 
repeated  plough, ngs,  harrowing,,  and  rollings,  are  to  be  given  until 
,  land  is  sufficiently  prepared.  The  state  of  the  soil  itself,  indeed, 
oi  ms  t  le  oi,  y  guide  for  ascertaining  how  often  these  operations  are 

°  be  repeated,  as  they  must  be  continued  until  the  object  in  givin» 
them  is  fully  accomplished. 

In  addition  to  the  due  pulverization  of  the  soil,  a  main  object  in 

.  6  preparatl0n  of  the  ,and  f°r  drill-crops  is  the  eradication  of  weeds, 
it  IS,  therefore,  of  great  importance  to  drag  to  the  surface  and  collect 
as .  arge  a  quantity  as  possible  of  the  weeds  while  these  operations  are 
going  forward  ;  for,  this  being  the  period  of  active  vegetation,  every 

particle  ot  these  weeds  which  is  left  in  the  ground  will  grow  and  ex- 
tend  itself. 

Ihese  operations  are  frequently  obstructed  and  greatly  delayed 
when  ,t  is  necessary  that  they  should  he  performed  at  an  early  period 
o  the  season,  by  severe  rains,  or  by  too  much  moisture  in  the  ground. 
But  in  the  case  of  light  soils  it  is  necessary,  in  very  dry  weather,  to 
execute  the  various  preparatory  operations  with  such  rapidity  that  the 
extent  gone  over  by  the  plough  at  each  half  day’s  journey  should  be 
completed  before  leaving  the  field  in  the  evening ;  and,  on  such  occa¬ 
sions,  the  roller  may  be  kept  in  motion  from  morning  till  night. 

.  d  ‘he  newIy-expo.sed  surface  be  damp,  and  little  evaporation 
going  on,  the  rolling  must  be  delayed,  and  the  harrowing  proceeded 
with.  If  rail,  falls  gently,  and  the  soil  beneath  continues  dry,  the 
p  ough  may  be  kept  in  motion,  and  the  harrowing  delayed.  If  the 
SOI  is  wet,  or  the  clouds  portentous  of  much  rain,  ploughing  should 

e  suspended,  as,  under  such  circumstances,  it  seldom  fails  of  beiiw 
inimical  to  pulverization.  *  ° 

The  several  operations  of  ploughing,  harrowing,  rolling,  and  gather¬ 
ing  weeds,  are  repeated  until  the  soil  is  sufficiently  pulverized  and 
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root-weeds  disappear.  Thus  the  object  is  attained  piecemeal.  The 
ploughings  are  to  take  place  in  different  directions,  as  sometimes 
across,  and  sometimes  diagonally,  from  one  corner  of  the  field  to  the 
other.  Under  favourable  circumstances  perfect  pulverization  of  the 
soil  is  attained  by  these  means  ;  but,  in  considering  the  construction 
and  mode  of  operation  of  the  implements  employed,  it  has  been  seen 
that  their  action  is  comparatively  inoperative  so  far  as  concerns  the 
eradication  of  weeds.  To  supply  these  defects,  therefore,  the  grub¬ 
ber  is  to  be  introduced  ;  and  by  the  combined  action  of  the  plough, 
the  harrow,  the  grubber,  and  the  roller,  the  desired  tilth  and  clean¬ 
ness  is  effectually  produced. 

Pulverization  has  been  already  seen  to  be  a  mean  of  increasing  the 
productive  powers  of  the  soil.  It  aids  the  retention  of  contained 
moisture,  and  absorption  of  that  which  nature' from  time  to  time  sup¬ 
plies,  which  is  so  essential  to  the  growth  of  the  plants  under  conside¬ 
ration.  An  imperfectly  pulverized  soil  exposes  additional  surface  to 
the  action  of  the  sun  and  wind,  which  facilitates  the  escape  of  moisture 
by  evaporation.  A  cloddy  surface,  indeed,  directly  aggravates  the 
evils  of  drought,  and  diminishes  the  beneficial  agency  of  moisture, 
and  is  so  unfriendly  to  the  growth  of  the  crops  treated  of,  in  almost 
every  stage  of  their  existence,  that  copious  and  frequent  rains  can 
alone  counteract  the  want  of  pulverization. 

Soil  is  known  to  be  consolidated  by  moisture,  pressure,  and  drought, 
and  pulverized  by  the  expansive  properties  of  water  and  agricultural 
operations.  Copious  rains  seldom  fail  to  consolidate  soil  not  of  a 
siliceous  or  peaty  nature  ;  and  if  immediately  followed  by  pressure 
from  animals  and  implements,  or  drought,  their  pulverization,  how- 
ever  perfect  it  may  have  been,  is  destroyed.  The  injurious  effects 
to  pulverization,  arising  from  the  pressure  of  the  soil  in  a  wet  state, 
are  well  known.  Particles  of  soil,  when  saturated  with  moisture,  are 
distended  and  emollient,  and  if  acted  on  by  pressure,  water  will  be 
expelled  ;  the  particles  lose  their  porosity,  and  become  consolidated. 
When  soil  in  this  state  is  acted  on  by  drought,  it  becomes  hard,  re¬ 
sembling  the  nature  of  brick,  and  its  complete  pulverization  can  only 
be  restored  afterwards  by  the  expansive  properties  of  water,  aided  by 
judicious  tillage. 

When  the  ground  is  sufficiently  prepared,  and  the  proper  season 
for  sowing  the  crop  arrives,  the  land  is  to  be  formed  into  drills.  This 
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may  be  done  with  either  the  single  or  double  mould-board  plough, 

the  latter  performingthe  work  with  more  expedition,  and  the  former 

in  general  executing  it  with  greater  neatness,  and  in  a  more  perfect 

manner.  The  double  mould-board  plough  forms  the  drills  at  one 

stroke,  while  the  other  goes  and  returns  by  the  same  track ;  but  the 

common  plough  may  also  be  used  in  forming  the  drills  at  a  single 

turn,  and  thus  supersede  the  use  of  that  with  the  double  mould- 
board. 

It  is  found  to  be  a  good  arrangement,  in  the  cultivation  of  drill 
crops,  to  allow  the  land  to  remain  as  short  a  time  as  possible  exposed 
to  the  influence  of  the  atmosphere,  from  the  formation  of  the  drills 
until  the  manure  and  seed  are  deposited  in  them,  and  covered  up  ; 
and  this  arrangement  is  easily  secured  by  the  use  of  the  common 
plough.  In  this  case  such  a  number  of  drills  is  to  be  formed  before 
the  operation  of  manuring  commences  as  will  be  sufficient  to  allow 
the  work  to  be  carried  on  without  interruption.  Ten  or  twelve  drills 
will  usually  be  sufficient  for  the  purpose.  A  drill  is  then  formed  at 
one  turn,  by  the  plough  passing  up  contiguous  to  the  last-formed  pre¬ 
paratory  drill,  with  the  mould-board  inclining  to  the  undrilled  portion 
of  the  field.  When  the  plough  reaches  the  extremity  of  the  field,  it 
is  to  be  turned  to  the  left  hand,  and  passed  down  the  centre  of  the 
first-formed,  preparatory  drill,  by  reversing  which  a  new  one  is  formed, 
covering  the  manure  which  was  deposited  in  the  interim.  In  this 
manner  the  plough  forms  a  drill  for  receiving  manure  or  seed  in  its 
centre  in  passing  in  one  direction,  and  another  covering  the  manure 
or  seed  in  passing  in  the  contrary  direction,  until  the  field  is  com¬ 
pleted.  The  depositing  of  manure  and  seed  in  the  drills  is  encircled 
by  the  plough,  which  may  either  form  drills  with  the  mould-board 
inclining  from  or  to  the  undrilled  portion  of  the  field;  but  the  latter 
plan  is,  in  general,  to  be  preferred. 

There  must  be  a  limit  to  the  width  of  drill,  which  can  be  formed 
by  the  common  plough  at  a  single  turn.  Something  will  depend  on 
the  plough,  its  guide,  and  the  soil ;  but,  under  ordinary  circumstances, 
no  difficulty  will  be  experienced  in  the  formation  of  drills  thirty  inches 
apart.  It  requires  a  good  ploughman  to  form  drills  with  one  turn  of 
the  common  plough,  and,  although  they  do  not,  in  the  first  instance, 
appear  so  finished  as  when  formed  with  a  double  turn,  the  most  ex- 
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perienced  eye  cannot  make  a  distinction  after  the  roller  or  harrow  has 
passed  over  them. 

ihe  manure  is  conveyed  to  the  field  in  carts,  and  deposited  in 
heaps  in  every  third  drill.  It  is  of  importance,  with  a  view  of  se¬ 
curing  the  equal  distribution  of  the  manure,  that  the  loads  should  be 
of  an  equal  size  ;  and  every  load  is  divided  into  three  or  four  portions 
with  the  dung-drag  by  the  carter,  who  is  also  to  apportion  correctly 
the  distance  between  the  heap.  A  band  of  spreaders  then  follows, 
consisting  of  a  man  and  two  boys  or  girls.  The  man  takes  the  cen¬ 
tre  drill,  and  in  addition  to  spreading  the  due  portion  of  manure  along 
it,  he  is  to  divide  the  heaps  for  the  others,  so  as  to  secure  the  manure 
being  equally  distributed  over  the  ground. 

Thus  far  the  preparation  of  the  soil  is  the  same  for  each  of  the 
plants  belonging  to  the  class  now  under  consideration.  In  certain 
cases,  the  manure  is  to  be  covered  by  reversing  the  drills  without 
planting  or  sowing  the  seeds  ;  in  others,  the  seeds  are  deposited  be¬ 
fore  covering  the  manure.  Each  of  these  cases  shall  be  successively 
described  when  treating  of  the  particular  plant  to  which  they  are  ap¬ 
plicable.* 


I - -THE  POTATO. 

The  Potato  is  a  native  of  South  America,  from  which  it  was  intro¬ 
duced  into  this  country  by  Raleigh,  and  was  cultivated  for  a  length 
of  time  in  gardens  as  an  ornamental  rather  than  a  useful  plant.  Its 


*  The  nutritive  products  in  1000  parts  of  the  plants  treated  of  in  this  section, 
will  be  seen  by  the  following  table  : 


Name. 

Soluble  or  nu¬ 
tritive  Matter. 

Mucilage  or 
Starch. 

Saccharine 

Matter. 

Gluten  or  Al¬ 
bumen. 

Potato 

240 

160 

17 

32 

Swedish  Turnip 

65 

10 

50 

Common  Turnip 

45 

7 

34 

2 

Beet  . 

142 

14 

120 

20 

Carrot 

98 

3 

95 

Parsnip  . 

99 

9 

90 

Cabbage  . 

75 

41 

25 

8 
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culture,  however,  soon  spread  when  its  properties  became  known,  and 
it  forms  now  a  great  part  of  the  food  of  the  inhabitants,  not  only  of 
this  country,  but  of  Europe.  The  introduction  of  the  potato  into  this 
country  has  been  assigned  by  different  political  economists  as  the  chief 
cause  of  the  poverty  and  wretchedness  with  which  it  abounds.  Be 
this  as  it  may,  its  importance  as  an  agricultural  plant  is  now  well 
known  and  fully  acknowledged  ;  and  it  cannot  be  questioned  for  a 
moment,  that  it  has  greatly  lessened  the  hazards  of  famine,  and  added 

to  the  comforts  of  the  labouring  classes  in  the  countries  to  which  it 
has  been  introduced. 

There  is,  perhaps,  no  vegetable  product,  not  even  excepting  the  ce- 
realia,  or  the  most  useful  of  the  palm  tribe,  which  has  proved  of  such 
essential  importance,  or  which  is  likely  still  to  have  such  an  influence  on 
the  population  of  the  temperate  regions  as  this  admirable  root.  It  could 
scarcely  have  been  believed  that,  in  little  more  than  two  centuries,  a 
small  and  almost  neglected  tuber,  transported  from  the  newly  dis¬ 
covered  regions  of  Mexico,  where  it  occupied  but  a  very  insignificant 
space,  and  was  but  sparingly,  if  at  all  used  as  human  food,  should  have 
been  multiplied  so  as  to  form  the  principal  subsistence  of  millions  of 
human  beings  for  successive  generations. 

The  potato  belongs  to  the  genus  Solatium ,  several  species  of  which 
are  cultivated  for  their  uses  in  domestic  economy  and  the  arts,  while 
others  are  known  as  deadly  poisons.  Of  all  the  species,  the  most  im¬ 
portant  is — 

Solanum  tuberosum — The  tuberous-rooted  nightshade,  or  potato. 

The  varieties  of  this  species  may  be  said  to  be  almost  innumerable. 
They  differ  m  their  leaves  and  bulk  of  haulm  ;  in  the  colour  of  the 
skin  of  the  tubers  ;  in  the  colour  of  the  interior  compared  with  that 
of  the  skin  ;  in  the  time  of  ripening  ;  in  being  farinaceous,  glutinous, 
or  watery  ;  in  tasting  agreeably  or  disagreeably;  in  the  length  of  the 
stolones  to  which  the  tubers  are  attached,  in  blossoming,  or  not  bios- 
soming  ;  and,  finally,  as  to  the  soil  which  they  prefer. 

The  potato  is  reproduced  from  planting  the  tubers,  and  occasionally 
by  sowing  the  seed  which  is  produced  on  the  stem.  Climate,  soil,  and 
mooe  of  culture,  to  a  certain  extent,  produce  changes  in  the  nature 
and  habit  of  the  plant,  but  the  innumerable  varieties  in  cultivation 
cannot  be  attributed  to  this  cause,  being  the  result  of  raising  the  po¬ 
tato  occasionally  from  seed,  as  other  plants. 
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1  he  great  number  of  varieties  produced,  even  from  a  single  apple, 
is  astonishing.  In  an  experiment  recorded  by  Doctor  Anderson  in 
the  Communications  to  the  Board  of  Agriculture,  he  says  that  the 
diversity  was  so  great  as  to  be  little  short  of  infinite.  The  potatoes 
were  diversified  prodigiously  in  regard  to  colour ,  being  of  various 
hues  ;  to  shape ,  long,  round,  and  knobbed  in  various  proportions  ;  to 
size,  some  of  them  being  no  larger  than  pease,  while  others  exceeded 
the  size  of  the  largest  pullet’s  egg  ;  to  earliness ,  some  of  them,  having 
completed  their  growth,  would  be  entirely  ripe  before  the  month  of 
August,  while  others  were  only  coming  into  blossom  in  the  month  of 
October ;  to  prolificacy ,  some  yielding  nearly  a  hundred,  and  others 
only  three  or  four ;  to  mode  of  growth,  some  running  out  to  a  great 
distance,  others  growing  quite  close  to  the  stem,  some  growing  deep 
down,  while  others  rose  to  the  surface ;  to  quality,  some  being  tough 
and  watery,  others  dry  and  meally,  some  very  pleasing  to  the  taste, 
others  not  eatable ;  and  respecting  stems,  some  producing  a  single 
stalk  like  a  rod,  others  an  immense  profusion  of  stems,  some  very 
luxuriant,  others  extremely  dwarfish. 

New  varieties  being  therefore,  so  easily  procured,  it  is  not  to  be 
wondered  that  there  are  so  many  in  cultivation.  With  respect  to 
choice  of  sorts,  no  directions  can  be  given,  which  would  be  of  any 
service  to  the  cultivator,  as  the  names  of  the  varieties  are  so  arbitrary, 
and  the  same  variety  is  not  unfrequently  known  by  different  names  in 
different  districts.  In  selecting  a  sort  for  cultivation,  attention  should 
rather  be  paid  to  its  properties  than  to  any  local  name.  The  varie¬ 
ties  in  cultivation  at  the  present  day  are,  no  doubt,  greatly  superior 
to  that  from  which  they  all  originated,  and  it  may  be  believed,  that 
the  plant  is  yet  susceptible  of  as  great  a  degree  of  improvement  as 
has  been  already  effected,  were  attention  devoted  to  raising  new 
sorts  from  seed. 

When  the  plants  are  propagated  from  seeds,  they  require  to  be 
planted  for  several  successive  years  before  they  attain  their  full  size ; 
and  hence  it  is,  that  this  method  of  reproduction  is  so  seldom  adopted. 
When  they  are  raised  at  once  from  the  tubers,  they  yield  their  full 

produce  in  one  season,  and  this  is,  accordingly,  the  plan  usually 
followed. 

When  potatoes  are  raised  from  seed,  some  of  the  largest  and  best 
foimed  berries  are  to  be  selected  in  the  autumn,  and  the  seeds  taken 
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rom  them,  winch,  after  being  separated  from  the  pulp,  are  to  be 
tlned,  and  stored  in  a  dry  place  until  the  following  spring.  They  are 
then  to  be  sown  in  rows  in  a  bed,  and  when  the  young  plants  are  two 
or  three  inches  high,  they  are  to  be  thinned  to  the  distance  of  four 
or  five  inches.  The  produce  is  taken  up  in  the  autumn,  when  they 
will  have  attained  the  size  of  small  plums.  The  fairest  and  best  are 
selected  from  these,  for  planting  again,  and  the  treatment  of  the 
plants  during  this  second  season  differs  little  from  that  of  the  general 
crop,  the  chief  particulars  to  be  attended  to  being  the  pulverization 
of  the  soil  and  the  destruction  of  weeds  during  their  growth,  and  ob- 
seivingto  allow  them  sufficient  room  to  come  to  maturity.  They 
will  now  be  found  to  ripen  at  different  periods,  from  the  diversity  of 
habits  of  the  various  kinds,  and  as  each  sort  becomes  ripe,  which  will 
be  denoted  by  the  decay  of  the  stems,  it  is  to  be  taken  up  in  succes¬ 
sion,  preserving  only  a  limited  number  of  such  as  have  most  desirable 
qualities,  and  keeping  each  separate,  otherwise  an  unmixed  stock  can¬ 
not  be  procured.  At  this  period  they  will  have  attained  a  consider¬ 
able  size,  although  an  opinion  cannot  yet  be  confidently  pronounced 
upon  the  merits  of  the  different  sorts;  they  are,  therefore,  to  be 
planted  and  treated  in  a  similar  manner  for  another  season,  when  the 
sorts  deserving  of  attention  may  be  easily  distinguished  and  pre¬ 
served,  the  others  being  rejected.  It  is  better,  however,  to  preserve 
a  sufficient  number  of  sorts,  keeping  the  produce  of  each  separate,  as 

some  of  their  permanent  characters  might  not  yet  be  fully  de’ve- 
loped.  J 

But  some  of  the  winter  sorts  of  potatoes  do  not  blossom,  and  con¬ 
sequently,  do  not,  under  ordinary  management,  produce  seeds.  To 
procure  blossoms  and  seeds  from  them,  it  is  necessary,  from  time  to 
time,  during  the  early  part  of  the  summer,  to  remove  the  earth  from 
the  roots  of  the  plants,  and  take  away  the  potatoes  as  they  begin  to 
form.  By  thus  preventing  the  strength  of  the  plant  from  bein“  em¬ 
ployed  in  forming  tubers  at  the  root,  it  will  be  directed  to  the°stem 
and  parts  of  fructification,  and  blossoms  and  seeds  will,  accordingly 
be  produced.  But  the  formation  of  underground  tubers  being  pre¬ 
vented,  cauhne  bulbs  may  be  produced.  These  will  be  seen  seated 
at  the  axils  of  the  leaves,  and  are  of  a  greenish  colour.  They  must 
also  be  removed  as  they  appear,  otherwise  the  nutritive  juices  of  the 
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plant  being  diverted  from  the  ordinary  organs  of  fructification  might 
fail  to  effect  the  object,  and  the  blossoms  turn  out  abortive.* 

It  is  thus  that  new  varieties  of  the  potato  are  procured ;  and, 
although  the  process  is  tedious,  and  attended  with  some  trouble,  there 
is  every  inducement  to  make  a  trial.  Nor  is  it  from  seed  alone  that 
improvements  may  be  made  in  this  respect.  Every  one  who  has 
bestowed  attention  to  the  culture  of  the  potato  must  have  observed, 
that  stems  greatly  more  productive  than  others  are  to  be  met  with  in 
every  field.  Although  this  may  sometimes  happen  from  a  circum¬ 
stance  in  no  way  depending  on  hind ,  yet,  in  general,  there  is  room 
to  suspect  that  it  way  be  owing  to  some  peculiar  property  not  pos¬ 
sessed  by  others.  The  best  of  these  individual  stems,  therefore, 
ought  to  be  picked  up  with  care,  and  the  produce  of  each  stem  kept 
by  itself,  until  their  qualities  be  ascertained,  when  the  best  are  to  be 
carefully  selected  for  reproduction.  It  is  almost  incredible  the  great 
improvement  that  might  be  effected  by  paying  attention  to  these  cir¬ 
cumstances,  and  the  great  additional  quantity  of  produce  which  might 
thus  be  obtained. 

Every  potato  contains  a  number  of  buds  or  germens,  commonly 
called  eyes,  from  each  of  which  a  stem  will  arise.  This  gave  rise  to 
the  common  practice  of  dividing  the  tuber  into  a  number  of  sets,  each 
having,  of  course,  one  or  more  eyes,  as  being  a  more  economical  plan 
than  to  plant  the  potato  entire. 

Many  approve  of  planting  the  potato  entire,  and  this  mode  has 
certainly  been  gaining  ground  in  this  country  of  late.  A  greater 
security  is  thus  provided  against  the  occurrence  of  failure  in  the  crop, 
but  a  much  larger  quantity  of  seed  is  required.  The  smaller  and 
middle-sized  potatoes  are  preferred  for  planting  whole ;  and,  perhaps, 
the  better  plan  is  to  use  an  equal  portion  of  whole  and  cut  potatoes, 
as  in  the  event  of  the  cut  potatoes  not  succeeding,  there  will  be  a 
sufficient  quantity  of  the  others  for  a  crop,  and  a  considerable  saving 
of  seed  will  be  effected. 

When  potatoes  are  cut  for  planting,  the  sets  should  be  of  a  suffi¬ 
cient  size  to  nourish  the  stems  which  proceed  from  them  during  the 
first  stages  of  their  growth  ;  for  it  is  evident  to  any  one  possessed  of 

*  This  expedient,  with  numerous  others  equally  interesting  to  the  scientific 
cultivator,  was  the  invention  of  the  late  Mr.  Knight. 
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tl,e  smallest  degree  of  practical  knowledge  of  the  nature  of  vegetables 
that  the  strength  of  the  stem  at  the  outset  depends  in  direcfpropor-’ 
f  mu  upon  the  vigour  and  power  of  the  set.  The  set,  therefore,  should 
he  large,  rarely  smaller  than  a  fourth  part  of  the  potato;  and,  if  the 
potato  is  of  small  size,  one-half  may  be  profitably  used  ;  at  all  events, 
rather  err  in  giving  too  large  than  too  small  se'ed  ;  because,  by  the 

first  error  no  great  loss  can  be  sustained,  but  by  the  other,  a  feeble 
and  late  crop  may  be  the  consequence.* 

It  is  a  generally  received  opinion,  that  potatoes  not  fully  ripened 

at  the  period  of  taking  up  the  crop,  are  better  calculated  for  seed ;  and 

It  has  also  been  recommended,  to  cut  the  potatoes  for  this  purpose  a 

considerable  time  before  planting  ;  but  the  propriety  of  both  of  these 

practices  has  been  much  questioned,  and  it  cannot  be  regarded  as 
settled  at  present. 


Vvhen  attention  is  directed  to  the  culture  of  the  potato,  and  it  is 
Wished  to  have  an  early  crop,  it  has  been  found  that  the  position  of 
the  set  or  tuber,  as  the  case  may  be,  is  not  a  matter  of  indifference. 

re  eye  from  which  the  leading  shoot  will  proceed  is  easily  ascer- 
tained,  and  when  the  set  is  so  placed  that  this  shoot  shall  proceed 
■rom  the  upper  part  of  it,  an  early  and  vigorous  stem  will  be  pro¬ 
duced  ;  but,  if  the  position  be  reversed,  many  weaker  and  later  shoots 

'Vdl  spring  up  ;  and  not  only  the  earliness,  but  the  quality  of  the 
produce  in  size  may  be  affected. 

Greater  certainty  in  the  produce  of  the  crop  is  ensured  by  using 
t  e  tubers  entire  ;  but  besides  a  larger  quantity  of  seed  being  required 
>y  t  is  p  an,  a  greater  amount  of  produce  is  found  to  be  obtained  bv 
"sing  sets.  These  should  have  two  or  three  well  defined  eyes,  and 
consi  erable  s.ze.  The  sets  taken  from  the  upper  or  watery  end 
of  the  tuber  are  preferred  to  those  taken  from  the  other  end,  as 


t  is  well  known  that  in  spring  potatoes  shoot  out,  and  in  stirring,  moving 
or  cutting  slices,  many  of  these  shoots  fall  off,  and  are  commonly  thrown  away’ 
ey  may,  however,  be  preserved  and  planted  with  success,  instead  of  cutting  • 
y  w  ic  means  there  is  a  saving  of  seed  to  a  certain  amount.  Sprouts  are  fit 
or  p  anting  at  any  time  after  they  acquire  roots  sufficient  to  support  themselves 
independent  of  the  mother  potatoes,  which  the,  generally  do  when  about  three 
me  es  long.  They  may  be  planted  successfully  in  all  the  various  methods  by 

P0tat0es  are  USUa,'l  P,anted-  Th^  answer  best  when  laid  horizontally 
covering  them  in  every  instance  as  potato  sets  are  treated 
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having  better  eyes,  and  sending  forth  their  shoots  much  sooner  than 
the  others.  In  the  dry  end  of  the  potato  many  eyes  are  to  be  seen 
not  well  defined,  and  having  no  appearance  of  a  vigorous  shoot,  and 
these  are  in  all  cases  to  be  rejected. 

The  soil  in  which  the  potato  succeeds  best  is  a  light  loam,  neither 
too  dry  nor  too  moist,  but,  if  rich,  it  is  so  much  the  better.  It  may, 
however,  be  grown  well  on  many  other  sorts  of  land,  especially  those 
of  the  mossy,  moory,  and  similar  kinds,  where  they  are  free  from 
stagnant  moisture,  and  have  had  their  parts  well  broken  down  by 
culture,  and  the  application  of  a  sufficient  quantity  of  manure.  Peaty 
soils  often  produce  large  crops ;  and  it  is  one  source  of  great  value 
in  this  plant,  especially  in  this  country,  that  it  can  be  so  successfully 
cultivated  on  newly-reclaimed  land.  On  wet  clays  the  return  is 
inferior  in  productiveness  and  quality ;  and  when  repeated  too 
frequently  on  the  same  soil,  the  potato  becomes  deficient  in  fla¬ 
vour. 

Potatoes  should,  except  in  peculiar  cases,  be  cultivated  by  the 
plough.  The  cases  in  which  spade-culture  may  be  advantageously 
adopted  are  in  newly-reclaimed  lands,  not  yet  entirely  cleared  of  ob¬ 
structions,  and  in  steep  banks  inaccessible  to  the  plough.  Spade- 
culture  may  also  be  adopted  by  the  cottier  and  small  holder ;  but 
this  mode  of  cultivation  is  so  well  understood  in  this  country  that  any 
account  of  it  would  be  unnecessary. 

The  potato  belongs  to  the  class  of  restorative  and  cleaning  crops ; 
and  it  should,  therefore,  succeed  a  corn  crop,  and  be  succeeded  by 
another.  Sometimes  potatoes  are  planted  upon  land  newly  broken 
up  from  grass,  in  which  case,  the  ridge,  or  lazy-bed  system  is  em¬ 
ployed,  and  excellent  crops  are  produced.  But  this  is  a  deviation 
from  the  rules  of  practice  already  laid  down,  and  cannot  be  recom¬ 
mended,  except  on  rough  land  not  previously  under  tillage. 

In  the  preparation  of  the  land  for  potatoes,  it  is  of  importance  to 
free  it,  as  completely  as  possible,  from  root-weeds,  which  cannot  be 
so  well  extirpated  afterwards,  as  in  the  culture  of  the  turnip,  and 
some  other  drill  crops,  both  because  the  horse-hoe  must  be  excluded 
altogether  at  a  time  when  vegetation  is  still  vigorous,  and  that,  at  no 
period  of  their  growth,  is  it  safe  to  work  so  near  the  plants,  especially 
after  they  have  made  some  progress.  It  is  the  earlier  time  of  plant¬ 
ing  and  of  finishing  the  after-culture  of  the  potato  that  renders  it  a 
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very  indifferent  substitute  for  fallow,  and,  in  this  resneet  In  „  , 

comparable  to  the  turnip.  respect,  no  degree 

A  liberal  supply  of  manure  is  necessary  to  produce  a  good  crop  of 
po  atoes,  unless  the  land  is  unusually  fertile.  That  Employed  is 
a™^rd  dung.  It  is  not  necessary  that  it  should  be  so  com- 
P  J  ermented  as  tf  intended  for  turnips;  but  such  a  degree  of 
fermentation  is  obviously  requisite  as  will  ensure  the  complete  de- 
omposition  of  the  manure  after  being  applied  to  the  land. 

-  s  soon  as  the  manure  is  spread  along  the  intervals  of  the  drills 
the  potatoes  are  to  be  planted.  The  sets  are  placed  fen  inches 
asunder  m  the  rows,  and  if  a  mixture  of  whole  and  cut  sets  be  em- 

si r  .  ZZ ,P'"1  *»  -  »  «.  »». 

f  °  KSeCOnd  tlme  alonS  the  drill,  the  sets  being  first  placed  at 
ouole  the  required  distance.  It  is  of  importance  that  the  sets  should 

P  aced  in  a  right  line  along  the  centre  of  the  hollow  space  between 
e  dulls,  as  those  placed  out  of  this  line  are  in  danger  of  bein* 
injured  m  the  after-culture  of  the  crop.  8 

The  sets  are  usually  placed  upon  the  manure  l„.i 

acmg  them  under  it,  as  being  the  better  practice.  I„  the  ascent  of 
.e  Shoot  1  naturally  protrudes  through  the  dung  when  placed  over 
he  set,  and  the  numerous  fibres  or  stolones,  extending  from  it  must 
thus  come  much  more  readily  in  contact  with  the  manure  ’  Tho 
superiority  of  th  pi  has,  in  many  instances,  been  quite  appaJ„t 
nit  it  is  attended  with  some  additional  trouble. 

The  manure  being  spread  and  the  potatoes  planted,  the  drills  are 
leversed  for  the  purpose  of  covering  the  manure  and  seed.  The 
nstanee  between  the  drills  for  potatoes  may  be  thirty  inches,  to 
almIt  of  sufficient  culture  being  bestowed  on  the  crop  while  growing 

th  Til  'e  SOll|  1Sl‘ght’  a'ld  tlle  Wea‘her  dry  at  the  time  of  planting, 

e  dulls  may  be  immediately  rolled  with  a  light  roller  to  consolidate 
the  earth  so  as  to  prevent  undue  evaporation,  which  would  have  the 
effect  of  retarding  the  growth  of  the  crop. 

The  usual  period  of  planting  is  during  the  month  of  April  and  the 
first  week  in  May.  Some  of  the  early  sorts  may  be  planted  in  March, 
but  it  is  usually  the  end  of  April  or  beginning  of  May  before  the  land 
can  be  prepared  for  the  general  crop.  There  are  many  instances  of 
good  crops  being  obtained  after  planting  in  the  end  of  May  or  begin¬ 
ning  of  June,  but  such  late  planting  cannot  be  recommended.  The 
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produce  from  early  planting  is  always  superior  in  regard  to  quality, 
although  the  quantity  may  be  less. 

The  quantity  of  seed  depends  upon  the  size  to  which  the  potatoes 
are  cut,  or  whether  they  are  planted  whole.  In  general,  when  the 
sets  are  of  sufficient  size,  from  twenty-four  to  thirty  bushels  will  be 
required  to  the  acre. 

The  after-culture  of  potatoes  consists  in  harrowing,  hoeing,  weed¬ 
ing,  and  earthing  up  the  crop. 

In  a  fortnight  or  more  after  planting,  the  whole  field  is  to  be  har¬ 
rowed  across  with  the  light  harrows  usually  employed  for  covering 
grass  seeds.  The  effect  of  this  tillage  will  be  partially  to  level  the 
ground,  and  destroy  any  weeds  that  may  have  begun  to  vegetate. 
The  depth  of  covering  over  the  potatoes  will  be  materially  reduced 
by  this  operation,  and  the  soil  well  pulverized,  both  of  which  will  con¬ 
tribute  to  accelerate  the  growth  of  the  plants.  By  levelling  the  drills 
it  is  also  considered  that  the  stems  come  better  up  in  a  direct  line, 
the  deep  covering  of  earth  immediately  over  them  having  a  tendency 
to  make  them  come  through  the  sides  of  the  drills.  Independent  of 
this,  however,  the  harrowing  is  eminently  useful  in  the  destruction  of 
weeds,  and  should  never  be  omitted. 

When  the  plants  have  got  above  the  ground  the  horse-hoe  is  to 
pass  along  the  intervals  between  the  rows,  the  lateral  coulters  passing 
as  near  as  possible  to  the  plants  without  injuring  them  ;  or  the  com¬ 
mon  plough  may  be  employed,  passing  twice  along  each  interval,  and 
taking  the  earth  from  each  row.  The  hand-hoers  follow  to  hoe  the 
rows  of  plants  carefully,  cutting  down  all  weeds  that  may  have  escaped 
the  action  of  the  horse-hoe  or  plough.  The  land  may  then  remain 
in  this  state  for  a  week  or  ten  days,  after  which  the  horse-hoe  with 
lateral  coulters  is  again  to  pass  along  the  intervals,  and  the  weeding  is 
repeated.  The  space  between  the  rows  is  thus  thoroughly  pulverized, 
and  the  earth  between  the  plants  is  also  loosened  at  the  same  time 
the  weeds  are  cut  down.  When  these  operations  are  performed  at 
an  advanced  period  of  the  growth  of  the  crop,  it  is  of  importance  to 
contract  the  distance  between  the  coulters  of  the  horse-hoe,  as  work¬ 
ing  among  the  fibres  or  stolones  of  the  plants  is  found  to  impede  their 
growth  in  a  great  degree. 

The  last  operation  in  the  after-culture  of  potatoes  is  raising  the 
earth  to  the  stems  of  the  plants.  The  drills  are  now  restored  to 
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their  0riginal  Sh;*e’  in  wIlicl*  ‘tate  they  remain  until  the  crop  is 
ripe.  i 

The  operations  described  are  generally  found  sufficient  to  clean 
ground  m  an  effectual  manner,  but  occasionally  deviations  may 
be  advantageously  adopted.  It  sometimes  occurs,  for  ins(ance,  Z 

0n  tiz r be  ^0*^^ 

e  crop  to  an  improper  season  ;  and,  in  this  case,  it  is  better  that 

rough  WhPr0thSS  Sh0Un  "0t  ^  de'a)'ed’  6Ven  Sh0u,d  the  land  ^ 

nn  int'0  J "  6  gr°Und  haS  been  !mProPerly  prepared  it  will  turn 

P  rge  umps  in  drilling,  and  it  will  be  necessary  to  break  them 

Zrr.  s°r  *r*  **  ■.  jz 

s.  „,« r  ,ovmd-  >i« 

action  of  th  h  “la'y  ^  W°l'ld  eV,dently  be  '“Proper  here,  as  the 
ction  o.  the  harrows  would  tear  nn  i  ,  .  , 

'ially  reduced  by  the  forks  and  ,,  ^  ^  Pa'" 

this  inconvenience  a  Hr  1  / 7  ^  BlU’  ‘°  remody 

»  harrow  of  peculiar  construction  is  employed. 

Fig.  73. 


bv  ‘  CMC  e.COtnm0n  harr0W>it  of  two  parts  fastened 

y  a  m  ble  joint  the  centre.  Each  of  these  parts  is  of  a  suffi¬ 
cient  size  to  cover  one  drill,  and  is  constructed  with  such  a  decree  of 

bo"Z  Vib  '°Wer  Side’  ‘hat  tHe  Sid6S  °f  the  bm'row  reach  to  the 
o  he  intervals  on  each  side  of  the  drill.  The  harrow  is  drawn 

by  one  horse,  and  a  handle  is  attached  to  each  side,  which  is  held  in 
the  same  manner  as  the  handles  of  the  plough. 

From  the  construction  of  this  implement  it  is  af 
that  its  action  must  be  in  a  longitudinal  direction.  The  teeth  ar Tnot 
so  long  as  to  penetrate  any  considerable  depth  into  the  ground,  and, 

Y  2 
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affording  but  little  resistance,  it  rarely  occurs  that  a  lump  of  earth  is 
turned  out  of  its  place.  When  the  action  of  the  harrow  becomes 
obstructed  by  weeds  or  lumps  of  earth,  the  person  behind,  by  means 
of  the  handles,  lifts  it  over  the  obstruction  ;  and,  by  giving  such  a 
number  of  turns  as  the  state  of  the  land  seems  to  require,  it  will  be, 
at  length,  thoroughly  pulverized,  without  interfering  with  the  growth 
of  the  crop.  It  is  sometimes  found  necessary  to  collect  the  weeds 
after  this  harrowing,  as  a  great  quantity  is  often  separated  from  the 
earth  forming  the  drills.  The  after-management  is  the  same  as  that 
already  described. 

When  the  preparatory  operations  have  been  performed  in  a  proper 
manner,  the  use  of  this  instrument  will  not  be  necessary.  The  pio- 
cess  of  preparing  land  at  an  early  part  of  the  season  is,  however,  a 
troublesome  one,  and,  in  every  case  where  this  has  not  been  properly 
done,  it  will  be  found  efficacious.  The  after- culture  may  also,  in 
some  other  respects,  differ  from  that  described  ;  but  such  variations 
will  readily  occur  to  any  intelligent  cultivator,  who  will  have  little 
difficulty  in  suiting  the  mode  of  culture  to  his  own  particular  case. 

Plucking  off  the  blossoms  of  the  plants,  and  thus  preventing  them 
from  ripening  their  seeds,  has  been  recommended,  with  a  view  of  in¬ 
creasing  the  produce  of  the  crop.  We  have  formerly  seen  that  plants 
are  exhausters  of  the  soil  according  as  they  are  allowed  to  bring  their 
seeds  to  maturity  or  not  ;  and  when  it  is  considered  that  the  seed  is 
the  essential  part  of  every  plant,  and  that  to  which  the  ultimate  efforts 
of  nature  are  always  directed,  it  will  be  allowed  that  an  important 
part  of  the  nourishment  of  every  vegetable  must  be  devoted  to  this 
purpose.  In  the  case  of  the  potato  every  one  knows  that  the  weight 
of  the  apples  grown  by  a  single  plant  is  very  considerable  ;  and  it  has 
also  been  seen  that  apples  may  be  produced  in  those  varieties  which 
usually  do  not  produce  any,  by  the  removal  of  the  tubers.  From  this 
it  would  appear  that  the  practice  of  plucking  off  the  blossoms  is 
founded  on  a  just  knowledge  of  the  physiology  ofvegetables,  and  this 
is  undoubtedly  the  case.  When  the  blossoms  are  taken  off,  the  juices 
of  the  plant,  which  would  otherwise  be  consumed  in  maturing  the 
seed,  are  turned  to  the  production  of  tubers,  and  must,  of  course,  in¬ 
crease  their  growth.  From  the  trials  that  have,  as  yet,  been  made, 
the  increase  in  produce  has,  in  general,  been  inconsiderable  ;  although 
Knight  considered  that  an  additional  ton  to  the  acre  might  be  thus 
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produced.  1  he  subject  is,  however,  deserving  of  more  consideration- 
tnan  has  yet  been  bestowed  on  it. 

The  period  of  ripening  of  the  potato  is  indicated  by  the  decay  of 
the  stems,  and  by  the  facility  with  which  the  skin,  or  outside  covering 
of  the  tubers,  is  removed.  It  is  highly  improper  to  take  up  tile  crop 
before  the  tubers  have  attained  maturity,  as  they  are  otherwise  liable 
to  be  injured  in  the  store  ;  but  it  is  not,  by  any  means,  necessary  to 
delay  the  operation  until  the  stems  are  altogether  decayed.  The 
usual  period  is  in  the  beginning  of  the  month  of  November. 

The  operation  of  taking  up  the  crop  may,  upon  a  small  scale,  be 
performed  with  a  three-pronged  fork,  or  graip,  as  it  is  more  usually 
termed,  constructed  for  the  purpose ;  but,  on  the  large  scale,  the 
work  is  more  expeditiously  performed  by  the  plough. 

. VVhen  the  croP  is  taken  UP  hy  the  graip,  the  common  plough,  de¬ 
prived  of  its  coulter,  passes  along  the  intervals  of  the  drills,  and  pares 

a  slice  of  earth  from  each  side,  which  is  thrown  to  the  centre  Per¬ 
sons  with  graips  then  follow,  and  dig  up  the  portion  of  the  drill  which 
remained  untouched,  each  person  taking  two  drills  which  he  turns 
over  m  alternate  portions,  and  observing,  at  the  same  time,  to  toss 
over  the  loosened  earth  left  in  the  intervals  by  the  plough,  so  that 
none  of  toe  tubers  remain  covered  up  in  the  ground.  The  potatoes 
are  gathered  up  into  baskets  by  boys  or  girls  as  they  are  turned  out 

an  emptied  into  carts,  in  which  they  are  conveyed  to  the  place  of 
storing  the  crop. 


When  the  crop  is  taken  up  hy  the  plough,  that  with  either  the  single 
01  double  mould-board  may  be  employed.  In  the  former  case,  the 
coulter  is  taken  from  the  plough  to  prevent  it  from  cutting  the  pota- 
oes;  and  it  then  passes  along  the  centre  of  each  drill  with  a  deep 
furrow,  reversing  one  half  of  it.  It  is  to  be  followed  hy  a  sufficient 
number  of  persons  to  collect  the  potatoes  into  baskets.  It  is  then  to 
return  by  the  same  drill,  reversing  the  other  half  of  it,  so  that  the 
whole  tubers  of  the  drill  are  turned  up.  Time  is  saved  in  this  ope- 
lat.on  by  the  plough,  after  laying  open  the  half  of  one  drill,  passing 
to  another  drill,  when  there  is  a  like  number  of  persons  to  follow  it 
am  so  on  to  another.  It  then  returns  to  the  first  drill  and  reverses’ 
tie  othei  half  of  it,  and  so  on,  in  succession,  with  the  other  drills 
Often,  however,  the  plough  reverses  an  entire  drill  at  one  time. 
A  ter  the  plough  has  reversed  the  different  drills,  the  harrows  should 
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follow,  so  as  to  bring  to  the  surface  any  tubers  that  may  have  escaped. 
In  this  manner  the  gathering  of  the  potato  crop,  which,  in  many  cas 
is  regarded  as  a  work  of  time  and  labour,  is  performed  with  economy 
and  despatch.* 

Potatoes  are  sometimes  taken  into  a  house  appropriated  for  the 
purpose,  as  the  crop  is  taken  up,  and  there  stored  for  use.  This  is  an 
effectual  and  convenient  method  of  disposing  of  the  crop,  and  may  be 
practised  where  potatoes  are  cultivated,  only  on  a  small  scale.  The 
potato,  however,  being  so  generally  cultivated,  and  frequently  in 
large  quantities,  storing  the  crop  in  this  manner  can  seldom  be  at¬ 
tempted,  as  the  quantity  cultivated  on  the  farm  would  fill  the  greater 
part  of  the  buildings  on  it. 

The  more  frequent  practice,  therefore,  of  securing  the  crop,  is  to 
form  the  tubers  into  oblong  heaps,  technically  termed  pits,  or  pies. 
In  forming  these  pits,  a  trench,  one  foot  deep  and  six  feet  wide,  is 
made,  and  the  loose  earth  shovelled  out  and  laid  on  each  side.  The 
potatoes  are  emptied  into  this  from  the  carts,  and  piled  up  to  a  con¬ 
siderable  height  in  the  form  of  a  house  roof.  The  carts  may  be 
backed  into  this  trench,  and  the  load  emptied  up  against  the  others, 
which  will  save  much  labour  in  forming  the  heap  ;  but,  in  this  case,  it 
is  necessary  to  place  a  thick  piece  of  wood  across  it,  which  must  be 
of  sufficient  length  to  reach  from  one  side  to  the  other,  in  order  to 
prevent  the  cart-wheels  from  injuring  the  potatoes.  When  they  are 
carefully  heaped  up,  the  whole  is  covered  with  straw,  and  afterwards 
with  earth  taken  from  the  sides  of  the  heap,  to  such  a  depth  as  to  ex¬ 
clude  frost. 

The  produce  of  the  potato  is  exceedingly  various,  and  is,  in  gene¬ 
ral,  much  greater  in  this  country  than  in  either  England  or  Scotland, 
but  more  especially  the  former.  Under  a  good  system  of  culture, 
and  after  a  liberal  application  of  manure,  twelve  tons  per  acre  may  be 
expected,  although  the  average  produce  of  the  country  is  considerably 
below  that  amount.  From  fourteen  to  sixteen  tons  per  acre  have, 
however,  been  frequently  obtained. 

The  most  important  application  of  the  potato  is  as  human  food, 
and,  in  this  country,  it  forms  the  chief  article  of  food  of  the  lower 
orders  of  the  population,  but  it  is  so  greatly  relished  by  every  palate, 
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as  to  occupy  a  place  on  the  tables  of  all  classes  of  society.  It  is  also 
extensively  used  as  food  for  cattle  ;  and  a  large  quantity  of  ardent 
spirit  ,s  obtained  from  it  by  distillation,  for  which  purpose,  it  is  exten¬ 
sively  employed  in  the  distilleries  of  France  and  the  Netherlands 

although  its  employment  for  that  purpose  in  this  country  is  compara- 
tively  rare.  1 

.  T1’e  P°tat0  contains  a  lar§'e  proportion  offecula,  or  starch,  amoun- 
mg  to  one-fifth  of  its  entire  weight.  The  mode  of  obtaining  this 
substance  .s  well  understood  throughout  this  country,  potato  starch 

.  ein°  le(luentIy  substituted  for  that  procured  from  wheat,  to  which 
>t  is  little,  if  at  all,  inferior.  It  is  perfectly  nutritious,  and  is  largely 
used  m  the  culinary  and  confectionary  arts.  Being  deficient  in  gluten, 
w  en  used  alone,  it  is  incapable  of  undergoing  the  panary  fermen¬ 
tation,  and  is,  therefore,  not  so  well  calculated  for  making  bread  as 
the  flour  of  wheat;  but  it  may  be  mixed  with  the  latter  in  a  given 
quantity  so  as  to  produce  good  bread.  Potato  starch  is  frequently 
substituted  for  the  arrow-root  of  the  shops  as  food  for  invalids,  and 
it  may  be  procured  at  about  one-tenth  of  the  price  of  that  article 
Potato  flour  is  made  into  bread  in  a  very  simple  manner.  Its  ad¬ 
hesive  tendency  does  not  admit  of  baking  or  kneading  unmixed  with 
meal  or  wheaten  flour ;  but  it  may  be  made  into  cakes  in  the  follow¬ 
ing  manner  A  small  wooden  frame,  nearly  square,  is  laid  on  a  flat 
pan,  like  a  frying-pan  ;  this  frame  is  grooved,  and  so  constructed, 
that,  by  means  of  a  presser,  or  lid,  introduced  into  the  groove,  the 
cake  is  at  once  fashioned  according  to  the  dimensions  of  the  mould. 

ie  frame  containing  the  farina  may  be  almost  immediately  with¬ 
drawn  after  the  mould  is  formed  upon  the  pan ;  because,  from  the  con¬ 
sistency  imparted  to  the  incipient  cake  by  the  heat,  it  will  speedily 
admit  of  being  safely  handled.  It  must  not,  however,  be  fired  too 
hastily,  otherwise  it  is  apt  to  become  unpleasantly  hard,  and  unfit  for 
mastication.  This  precautionary  measure  being  observed,  it  will  be 
ound  that,  when  thoroughly  ready,  the  bread  of  potato  flour,  even 
unaided  by  any  foreign  ingredient,  will  be  very  palatable.  It  might 
t  us,  from  time  to  time,  be  soaked  for  puddings,  like  the  tapioca ;  or 
it  might  be  used  like  the  cassada-cake,  which,  in  appearance  and 
quality,  it  so  much  resembles. 

Wine  of  a  good  quality  may  be  made  from  frosted  potatoes  if  not 
so  much  injured  by  the  frost  as  to  become  soft  and  watery.  ’  The 
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potatoes  are  to  be  crushed  or  bruised  with  a  mallet,  or  put  into  a 
cider  press.  To  a  bushel  of  the  potatoes,  ten  gallons  of  water  is  to  be 
added,  prepared  by  boiling,  and  mixed  with  half  a  pound  of  hops,  and 
half  a  pound  of  common  white  ginger.  This  water,  after  having 
boiled  half  an  hour,  is  to  be  poured  upon  the  bruised  potatoes,  into  a 
tub,  or  vessel  suited  to  the  quantity  to  be  made.  After  standing  in 
this  mixed  state  for  three  days,  yeast  must  be  added  to  ferment  the 
liquor.  When  the  fermentation  has  subsided,  the  liquor  is  drawn  off, 
as  fine  as  possible,  into  a  cask,  adding  half  a  pound  of  raw  sugar  for 
every  gallon.  After  it  has  remained  in  the  cask  for  three  months,  it 
is  ready  for  use. 

For  the  production  of  ardent  spirits,  potatoes  which  have  been  in¬ 
jured  by  frost  are  preferred  to  those  that  are  fresh,  as  they  not  only 
produce  a  much  greater  quantity  of  spirit,  but  that  also  of  a  much 
finer  qualtity.  In  every  case,  a  proportion  of  malt-wash  is  required 
to  promote  fermentation.  About  one-fourth  part  of  malt-worts,  or 
wash,  ought  to  be  fermented  at  least  six  hours  before  the  potato-wash 
is  added  to  it,  otherwise  the  latter,  having  an  aptitude  to  ferment, 
will  be  ready  for  the  still  before  the  former ;  and  the  effect  will  be  to 
generate  an  acid  which  renders  the  spirit  coarse,  and,  when  diluted 
with  water,  of  a  milky  or  bluish  colour.* 

In  the  application  of  potatoes  as  food  for  live-stock,  they  are  often 
joined  with  hay,  straw,  chaff,  and  similar  matters,  and  have  been 
found  useful  in  many  cases,  especially  in  the  later  winter  months,  as 
food  for  horses  and  cattle.  They  may  be  given  either  in  their  raw 
state  or  boiled  ;  but  in  the  latter  case  they  are  greatly  more  nutritious. 
Boiled  or  steam  potatoes,  mixed  with  cut  straw  or  hay,  may  be  given 
to  horses,  even  when  on  the  hardest  work,  and  they  form  a  species  of 
food  both  nutritious  and  economical. 

The  diseases  of  the  potato  are  not  numerous.  The  chief  are  the 
curl,  the  worm,  and  the  scab. 

The  curl  is  the  most  formidable  disease  to  which  this  plant  is  sub¬ 
ject,  but  it  is  now,  happily,  much  less  prevalent  than  formerly.  It  is 
known  by  the  curling  of  the  leaves,  and  their  consequent  diminutive 
size.  The  inquiries  of  the  scientific  cultivator  had  long  been  directed 
to  the  finding  out  either  of  the  cause  or  cure  for  the  disease,  but  it  is 
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more  to  accident  that  we  are  indebted  for  what  is  known  respecting 
It,  t  tan  to  any  minute  inquiries  on  the  subject.  By  observation  the 
armer  ascertained  that,  by  using  seed  from  newly  reclaimed  or  moun- 

orLaonf;ha0aSe0fCUr!rarely  0CCUrred  in  his  cr°P>  and  hence  the 

and°o  Jai  “  S8"6™1  °fchaWhe  seed  repeatedly, 

d  obtaining,  if  possible,  that  produced  in  the  situations  mentioned! 

smg  unripe  tu  ers  is  also  said  to  be  a  preventative  of  the  disease 

and  especially  such  as  have  not  been  allowed  to  produce  seeds. 

The  wot -some time  attack  the  tubers  in  the  ground,  and  greatly 

jure  them  in  certain  situations,  but  they  may  be  destroyed  hi 

prea^g  some  salt  on  the  ground  before  planting  The  scab  is  net 

.  °f  flequent  occurrence,  and  the  only  remedy  consists  in 

giving  good  tillage  to  the  land,  J 

Independently,  however,  of  the  curl,  and  every  known  species  of 
disease,  a  very  extraordinary  failure  has  taken  place  since  1832,  in 
e  cops  of  potatoes,  extending,  i„  some  cases,  over  entire  districts, 
ant,  in  others,  partially  confined  to  portions  of  particular  fields 
ai.ous  essays  have  been  recently  written  with  a  view  to  ascertain 
e  cause  and  facts  and  inferences  are  therein  brought  forward  which 
may,  perhaps,  lead  to  its  discovery.  Some  of  them,  indeed,  appear 
o  carry  such  a  we.ght  of  evidence  with  them,  that  they  might  a  mo 

b.  ..  u  m  lb,  „  „'th « o‘*'“ 

"  "d  “ 1 “  ■"  *r.«.  f„  ,h. 

angular  circumstance,  of  the  same  land,  tilled  and  manured  in  the 
same  manner,  planted  with  the  same  sort  of  tubers,  and,  at  the  same 
.me s  fading  tn  one  part,  and  being  productive  in  another,  as  well  as 
the  disease,  being  only  of  recent  occurrence.  It  has  been  extremely 
capricious  in  its  attacks ;  and  we  are  still  in  the  dark  regarding  the 
failures  which  have  occurred,  it  being  highly  probable  that  none  of 
•he  various  theones  which  have  been  assigned  may  touch  the  true 
cause.  But  the  remedy  being,  in  the  mean  time,  undiscovered  a 
preventative  should  be  tried.  Raising  new  varieties  from  seed  is 
eiefoie,  deserving  of  the  attention  of  the  farmer  on  this  account 
a  one,  as  ,t  has  been  recommended  by  the  majority  of  the  essayists 

kk  I  6  n.  fCt‘  Akh°Ugh  the  cause  of  th«  d^ease  remains,  and  is 
hkely  st, 11  to  remain,  a  secret,  much  good  has  resulted  from  the  at¬ 
tention  of  scientific  and  practical  men  being  turned  to  the  subject  • 
an  ,t  ,s  certain,  that  much  more  attention  is  paid  to  the  careful  cul- 
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tivation  of  the  potato  since  the  failures  alluded  to  took  place  than  was 
formerly  devoted  to  it. 


II. — THE  TURNIP. 

The  introduction  of  the  turnip  as  an  agricultural  plant  has  been 
seen  to  be  among  the  most  important  improvements  which  have  been 
effected  in  British  agriculture.  It  is  an  indigenous  plant,  but,  in  its 
wild  state,  it  is  difficult  to  distinguish  it  from  wild  mustard.  The 
improved  turnip,  as  now  cultivated  in  our  fields  and  gardens,  com¬ 
pared  with  the  wild  species,  shows,  in  a  striking  degree,  the  effects  of 
culture  in  changing  the  habits  and  appearance  of  vegetables. 

The  turnip  belongs  to  the  genus  Brassica ,  a  family  of  plants  which 
is  of  great  utility,  whether  we  consider  the  adaptation  of  the  different 
species  to  the  purpose  of  supplying  man,  as  well  as  the  inferior  ani¬ 
mals,  with  wholesome  and  nutritious  food  ;  or  the  large  return  which 
is  obtained  by  their  cultivation  from  a  given  extent  of  land.  As 
commonly  cultivated,  they  are  rather  restorative  than  exhausting. 
They  are  biennial  plants,  sending  up  a  large  quantity  of  succulent 
leaves  the  first  year,  and  a  high  and  branching  stem,  bearing  a  pro¬ 
fusion  of  seed,  in  the  second.  Were  their  culture  extended  to  the 
second  year,  they  would  become  eminent  exhausters,  but,  in  the 
practice  of  the  farm,  this  is  extremely  rare. 

Of  the  genus  Brassica  there  are  two  species  to  which  the  different 
varieties  of  the  turnip  in  cultivation  belong  : 

1.  Brassica  rapa — Common  turnip. 

2.  Brassica  campestris — Swedish  turnip. 

The  varieties  in  cultivation  are  numerous,  produced  chiefly  by 
impregnation  during  the  time  the  plant  is  in  flower.  Ihose  of  the 
common  turnip  are  a  great  deal  more  numerous  than  those  of  the 
Swedish,  compared  with  which,  they  are  also,  in  general,  of  much 
finer  symmetry,  as  well  as  of  a  larger  size,  differences  which  may  be 
partly  accounted  for  from  the  circumstunce,  of  the  common  turnip 
having  been  longer  in,  and  received  a  more  extended  cultivation. 
An  important  division  among  the  varieties  of  the  common  turnip,  is 
that  of  whites  and  yellows.  Of  the  whites,  the  most  generally  es¬ 
teemed  and  cultivated  is  the  globe,  and  of  the  yellow,  the  yellow 
Aberdeen. 
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The  different  kinds  of  the  globe  turnip  have,  as  the  name  replies 
globular  roots,  with  a  small  neck  and  tap-root;  the  skin  perfectly 

Zln love  ft  ^  ^  ^  ^  °f  the  8round’  and 

g. een  .boy e  ,t.  They  grow  to  a  large  size,  and  come  early  into  use  • 
“  ,  eing  ten  er,  they  should  be  consumed  at  an  early  period  of  the’ 
season,  while  the  leaves  are  green,  as  they  are  easily  injured  by  the 

Although  the  different  kinds  of  globes  present  certain  common 
c  aracters,  there  is  much  diversity  in  those  to  which  the  name  is 
usually  applied,  arising  from  the  degree  of  care  and  attention  bestowed 
y  cultivators,  and  more  especially  by  seed.growers,  in  the  selection 
of  their  seed-roots;  and  their  shape  is  often  not  a  little  affected  by 
the  kind  and  state  of  the  soil  in  which  they  were  grown.  Thus,  globes 

,°  “7  k'nJ  Whe,n  f  °Wn  on  a  very  suPeri"  soil,  may  be  said  to 
be  forced  beyond  their  natural  size,  and,  thereby,  acquire  somewhat 

of  a  monstrous  and  overgrown  appearance,  losing,  in  a  great  measure 
their  natural  symmetry  of  shape.  ’ 

The  yellow  turnips  appear  to  be  intermediate  varieties  between 
he  globe  and  the  Swedish  turnips.  An  esteemed  variety  of  yellow 
turnips  is  the  yellow  Aberdeen.  It  is  of  a  hardier  nati  than  hi 
globe,  and  is  of  considerably  slower  growth;  it  is,  therefore,  sown 
eailier,  and  remains  a  much  longer  time  in  the  ground.  It  produces 
arge  crops ;  and,  although  it  is  inferior  to  the  globe  in  this  respect 
it  ,s  much  more  nutritious,  a  given  quantity  supporting  a  greater 

numb  of  hv  tock,  Gf  this  sort;  there  are  many  m.n;  __  J.eJ 

chiefly  distinguished  by  the  colour  of  the  portion  of  tho  ’ 

ground,  and  of  the  leaves ;  the  colour  of  some  being  pu^^!^ 
mg  to  red,  and,  in  others,  green,  diverging  to  various  shades  and 
passing,  by  imperceptible  gradations,  the  one  into  the  other  " 

The  Swedish  turnip  is  of  much  more  recent  introduction' than  the 

tilde'  V  “  '%  {  mUCh  tHe  hardeSt  SpedeS  known'  11  wrist.  well 
the  seventies  of  the  weather,  the  severest  frosts  being  found  to  have 

h  !e  effect  upon  it ;  and,  retaining  its  juices  and  nutritive  properties 

da  late  period  in  spring,  it  is  highly  valued  as  food  for  live  stock 

at  that  season.  The  crops  of  Swedish  turnips  are  not,  however  so 

large  as  those  produced  from  the  white  and  yellow  sorts  ;  but  the 

quantity  of  nutritive  matter,  from  an  equal  quantity  of  each  is  « 

much  in  favour  of  the  Swede,  that  it  is,  in  general,  considered  a  more 
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profitable  article  of  culture.  It  is  more  difficult  to  be  raised  than* 
the  other  sorts,  requiring  a  stronger  soil  and  a  larger  quantity  of 
manure.  It.  has  a  property  which  the  common  turnip  has  not,  that 
of  bearing  to  be  transplanted  when  young,  so  that  when  blanks  ap¬ 
pear  in  a  field,  the  spaces  may  be  filled  up  by  removing  the  plants. 

A  circumstance  peculiar  to  the  Swedish  turnip  is,  that  the  larger 
the  size  to  which  it  grows,  a  given  weight  of  roots  is  found  to  con¬ 
tain  a  greater  portion  of  nutritious  matter;  while  the  common  turnip, 
on  the  contrary,  after  attaining  to  beyond  a  certain  size,  loses  a  pro¬ 
portionate  quantity  of  that  most  valuable  part  of  its  composition. 
This  tends  to  show  the  necessity  for,  and  the  advantages  to  be  de¬ 
rived  from,  devoting  more  attention  to  the  procuring  of  large  and 
well-formed  varieties  of  Swedes,  and  also  to  the  procuring  of  inter¬ 
mediate  varieties  between  these  and  the  common  tuimp,  which  may 
be  found  to  combine  the  size  and  symmetry  of  the  best  varieties  of 
the  latter  with  the  above-mentioned  valuable  piopeity  peculiar  to  the 

former. 

Besides  the  several  sorts  enumerated,  there  are  a  number  of  inter- 
mediate  ones  between  the  Swedish  and  the  Aberdeen,  and  between 
the  latter  and  the  globe.  These  varieties,  which  are  termed  hybrids, 
are  produced  by  impregnation  as  already  remarked.  This  is  effected 
by  growing  the  sorts,  of  which  an  intermediate  variety  is  wanted, 
together,  and  the  impregnation  is  performed  by  bees  and  other  in¬ 
sects,  which  carry  the  pollen  of  the  one  to  the  stigma  of  the  other  ; 
and  thus  a  hybrid  variety  is  produced.  In  saving  turnip-seed,  it  is 
therefore  necessary  to  secure  a  situation  for  the  plants  to  flower  at  a 
distance  from  any  other  plant  of  the  same  genus  in  flowrer,  otheiwise 
a  hybrid  will  be  produced. 

The  varieties  of  the  turnip  may  be  multiplied  and  improved  by  a 
careful  selection.  The  manner  of  securing  a  good  variety  of  seed 
is  to  pick  out  from  the  field,  in  spring,  some  of  the  largest  and  best 
shaped  turnips,  with  the  smallest  tops  and  tap-roots,  and  to  plant 
them  in  a  separate  place  in  rows.  When  the  plants  flower  they  must 
be  guarded  from  the  depredations  of  birds  ;  and  just  before  they  are 
fully  ripe,  the  stems  must  be  cut  down  and  well  dried,  and  then 
either  stored,  or  thrashed  at  once,  after  which  the  seed  is  to  be  pre¬ 
served  in  a  dry  place  until  the  period  of  sowing  arrives.  It  rarely 
happens  that  farmers  in  this  country  attend  to  the  saving  of  seed, 
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either  for  their  own  supply  or  for  the  market;  but,  by  attention  to 
the  preceding  observations,  seed  of  the  best  quality  may  be  secured 
without  adulteration. 


The  soil  for  turnips  should  always  be  of  a  light  description.  In 
favourable  seasons,  and  with  careful  culture,  good  crops  may  be  raised 
on  any  soil ;  but,  from  the  difficulty  of  removing  the  crop,  and  the 
injury  which  the  land  must  sustain  either  in  that  operation,  or  in  con¬ 
suming  them  on  the  spot,  they  can  never,  on  heavy  soils,  be  consi¬ 
dered  as  a  profitable  article  of  culture.  The  lighter  class  of  soil  are 
peculiarly  adapted  to  the  growth  of  turnips;  but  on  clayey  soils  they 
are  frequently  cultivated,  though  on  a  smaller  scale,  to  he  consumed 

by  cattle  for  the  purpose  of  increasing  and  enriching  the  manure  into 
which  the  straw  is  converted. 


.  The  land  for  turn,'Ps  shou,d  be  wel!  pulverized  and  cleaned  ;  and 
tms,  except  in  the  case  of  the  Swedish,  is  easily  effected,  as  the  soil 
IS  light  and  dry,  and  the  work  is  performed  at  an  advanced  period 
of  the  season.  After  it  has  been  duly  prepared,  it  is  to  be  formed 
into  drills  about  twenty-six  inches  apart,  and  in  these  the  manure 

is  deposited,  and  covered  by  reversing  the  drills  as  in  the  ease  of  the 
potato. 


Ihe  manure  applied  to  the  turnip  crop  is  usually  that  of  the  farm- 
yard,  which  should  be  well  decomposed  previous  to  its  application. 
This  is  effected  by  repeated  turnings  some  time  before  it  is  to  be  ap¬ 
plied,  as  already  explained.  A  liberal  allowance  should  be  given.  In 
the  common  management  of  farms  removed  from  the  means  of  pro¬ 
curing  external  supplies,  it  is  found  necessary  to  economize  this 
valuable  substance,  and  much  smaller  applications  are  made  than 
would  otherwise  be  advisable.  But  the  culture  of  the  turnip  on  a 
large  scale  is  one  of  the  most  effectual  means  of  rendering  the  farmer 

independent  of  extraneous  manures,  by  the  large  supply  which  its 
consumption  affords. 

Lime  is  also  occasionally  applied  to  the  turnip  crop,  but  this  is 
more  with  a  view  of  improving  the  land  than  as  to  any  benefit  the 
crop  will  derive  from  the  application,  although  it  cannot  be  doubted 
that  it  will  be  benefited  by  it  to  a  certain  extent.  The  lime  may  be 
applied  by  spreading  it  upon  the  ground,  and  harrowing  it  previous 
to  the  forming  of  the  drills.  It  may  also  be  applied  some  time  after 
the  plants  have  made  their  appearance,  and  the  working  of  the  crop 
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sufficiently  incorporates  it  with  the  soil.  Organic  manures,  however, 
are  found  to  be  superior  to  the  calcareous  for  the  production  of  this 
plant,  and  all  of  the  former  kind  may  be  used  with  effect. 

Bruised  bones  have  been  used  with  the  best  effects  as  a  manure 
for  turnips,  being  well  suited  to  the  class  of  soils  on  which  the  crop 
is  grown.  In  the  application  of  this  manure  the  process  is  somewhat 
different  from  that  already  described.  The  land  is  formed  into  drills, 
but  instead  of  the  bones  being  spread  along  the  intervals,  a  rut  is 
drawn  along  the  top  of  each  drill  by  the  plough  or  the  hand-hoe,  in 
which  the  bones  are  spread.  Machines  have  been  constructed  for 
depositing  the  bones,  which  sow  the  seed  at  the  same  time  ;  but  on 
the  small  scale,  the  bones  may  be  scattered  along  the  tracks  formed 
for  their  reception  by  the  hand,  the  persons  employed  at  the  work 
carrying  the  bones  in  baskets  or  aprons  along  with  them,  in  which 
case  the  seeds  are  sown  afterwards.  The  whole  is  then  covered  bv 
rolling,  and  in  some  cases  it  will  be  well  to  draw  some  of  the  loose 
earth  over  the  seed  and  manure  by  rakes. 

Several  other  matters  are  applied  advantageously  as  manure  for 
turnips,  of  these  the  chief  is  a  preparation  of  night-soil,  formed  by  an 
admixture  of  quicklime,  by  which  a  powder  is  produced  not  having 
the  slightest  disagreeable  smell,  and  acting  as  a  very  powerful  manure. 
It  is  extensively  manufactured  in  the  metropolis  and  other  large 
towns,  and  sold  under  the  name  of  desiccated  compost,  with  the  name 
of  the  manufacturer  or  vender  usually  prefixed.  The  quantity  applied 
is  very  small,  so  great  is  its  effect  on  the  crop,  and  the  mode  of  appli¬ 
cation  is  usually  by  the  hand,  the  powder  being  dusted  over  the  seeds 
in  the  drills.  A  greater  quantity  of  the  powder  comes  in  contact 
with  the  plants  by  dibbling  it  in  with  the  seeds  at  the  distance  which 
it  is  wished  the  turnips  to  stand  in  the  drills,  observing  to  drop  seve¬ 
ral  seeds  into  each  hole  made  by  the  dibber,  to  guard  against  failure. 

The  application  of  ground  bones  and  other  portable  substances 
to  soil,  as  manure  for  turnips,  may  be  regarded  as  the  greatest  im¬ 
provement  which  has  been  effected  in  the  culture  of  that  crop  since 
its  introduction  into  the  agriculture  of  this  country,  and  certainly 
holds  a  distinguished  place  among  the  numerous  improvements  by 
which  the  agriculture  of  the  country  has  been  brought  to  its  present 
state.  Unless  under  favourable  circumstances  with  regard  to  soil 
and  manuring,  the  culture  of  the  turnip,  was  frequently  hazardous 
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before  their  auxiliaries  were  employed.  Essential  circumstances  to 
tne  production  of  good  crops,  even  on  soils  best  adapted  to  the  cul¬ 
ture  of  turnips,  were,  that  the  land  should  be  finely  pulverized,  the 
seeds  placed  in  contact  with  the  manure  itself,  applied  in  a  fermenting 
s  ate,  so  that  the  heat  evolved  during  the  completion  of  the  ferment 
tat.ve  process,  should  rapidly  push  forward  the  young  plants.  It  is 
still  desirable  that  such  should  be  the  case,  but  in  circumstances  so 
adverse  that  a  crop  could  not  be  expected  under  ordinary  manage¬ 
ment,  finer  crops  may  be  secured  by  the  use  of  either  bones  or  the 
esiccated  compost,  in  conjunction  with  farmyard  manure,  or  used 
alone.  The  great  object  gained  by  the  use  of  these  portable  manures 
is  their  rapidly  pushing  forward  the  young  plants  beyond  the  reach 
of  Ganger,  which  they  are  enabled  to  do  by  their  close  proximity  to 
the  seeds  m  the  drills.  The  preferable  practice  is  to  use  them  in 
conjunction  with  farmyard  manure,  in  which  ease  a  smaller  allow¬ 
ance  than  usual  of  the  latter  will  suffice.  In  using  either  bones  or 
the  compost  with  farmyard  manure,  it  is  better  that  it  should  be 
dibbled  with  the  seed,  in  preference  to  the  usual  plan  of  scattering 
ooth  manure  and  seed  equally  along  the  rows. 

The  operation  of  sowing  is  performed  by  the  one-horse  sowing 
machine,  which  sows  two  drills  each  turn  ;  or  it  may  be  performed  by 
e  turnip  barrow,  which  is  pushed  along  by  a  man,  or  fastened  to  a 
roller,  and  sows  one  drill  at  each  turn.  When  turnips  are  cultivated 
on  a  large  scale  the  machine  should  always  be  employed,  as  it  en 
sures  a  degree  of  certainty  and  regularity  in  the  process  which  cannot 
e  e  ected  by  any  other  means,  and  deposits  the  seed  at  a  uniform 
depth.  The  turnip  barrow  is  exceedingly  simple  in  its  construction, 
an  performs  the  work  with  great  regularity  ;  but  it  is  liable  to  be 
turned  out  of  its  path  by  the  slightest  obstacle  in  the  way. 

When  turnips  are  only  cultivated  in  small  quantity,  as  in  the  case 
o  t  e  cottier  and  small  holder,  various  methods  have  been  employed 
01  sowing  the  seed,  the  use  of  expensive  machines  being,  in  their 
case,  inadmissible.  The  following  plan  is  at  once  simple  and  effica¬ 
cious  .  Let  a  small  tin  vessel  be  procured  of  a  size  capable  of  hold¬ 
ing  about  a  pint,  through  the  bottom  of  which  three  or  four  holes  are 
to  be  made  in  a  right  line,  large  enough  to  allow  a  seed  to  pass 
through.  A  lath  or  other  light  piece  of  wood  is  fastened  to  this 
winch  serves  the  purpose  of  a  handle.  The  manure  being  covered 
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in  the  usual  manner,  a  track  is  made  along  the  top  of  each  drill  either 
by  the  plough,  or  by  a  person  drawing  a  hoe  after  him  along  it,  for 
the  reception  of  the  seed.  When  bone  manure,  however,  is  applied? 
the  seed  is  sown  directly  over  the  bones.  The  vessel  is  now  filled 
about  half  full,  or  less,  and  the  sower  carries  it  along  the  opening  in 
the  top  of  the  drill,  agitating  it  at  the  same  time  to  make  the  seed 
come  through  the  holes  ;  and  in  proportion  to  the  violence  with  which 
it  is  agitated  will  be  the  quantity  of  seed  sown.  The  seed  is  now 
covered,  as  above  explained  in  the  case  of  bone  manure,  by  rolling. 
It  is  sown  in  this  manner  with  the  greatest  regularity,  and  the  plan} 
being  so  simple,  is  deserving  of  the  attention  of  those  who  cultivate 
the  crop  on  a  small  scale. 

The  several  operations  of  forming  the  drills,  spreading  the  manure, 
covering  it  by  the  plough,  and  sowing  the  seed,  are  to  be  carried  on 
in  close  succession.  The  dung  must  be  immediately  covered,  that 
none  of  its  powers  may  be  lost  by  evaporation  ;  and  to  promote  the 
early  vegetation  of  the  seed,  it  is  to  be  sown  when  the  earth  is  newly 
turned  up  and  moist.  The  various  processes  of  the  turnip  culture, 
thus  carried  on  at  the  same  time,  furnish  thebest  specimen  which  the 
culture  of  the  fields  affords  of  the  beneficial  effects  resulting  from  a 
proper  division  of  labour. 

The  quantity  of  seed  sown  may  be  from  two  to  two  and  a  half 
pounds  to  the  acre.  A  much  smaller  quantity  would  produce  the 
requisite  number  of  plants  ;  but  it  is  necessary  to  give  this  quantity 
of  seed,  to  provide  against  the  loss  of  plants  from  the  ravages  of 
insects  and  other  contingencies.  The  quantity  should  not,  however, 
be  excessive  ;  because  the  plants,  when  too  thick,  become  feeble,  and 
get  interwoven  together,  and  thence  become  difficult  to  be  thinned 
in  a  proper  manner. 

The  time  of  sowing  varies  with  the  different  species,  those  which 
are  the  most  nutritive  requiring  the  longest  period  to  bring  them  to 
perfection,  and  consequently  are  to  be  the  earliest  sown.  The  first, 
therefore,  to  be  sown  is  the  Swedish,  the  proper  seed-time  for  which 
is  during  the  second  week  in  May  ;  or  it  may  be  from  the  eighth  to 
the  twentieth  of  that  month.  The  Aberdeen  turnips  are  to  be  sown 
from  the  beginning  to  the  middle  of  June,  and  the  globe,  and  other 
late  sorts,  from  the  last-mentioned  period  to  the  middle  of  July.  The 
yellow  and  white  sorts,  when  sown  before  the  beginning  of  June,  are 
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aP  to  send  forth  their  flower-stem,  before  winter,  by  which  not  only 
is  the  soil  deteriorated,  but  the  nutritive  juices  of  the  root  are  ex¬ 
hausted.  Late  sowing  has  also  its  disadvantages,  as  the  growth  of 

ie  crop  is  active  when  the  winter  sets  in,  and  the  bulbs  never  reach 
their  full  growth. 

After  the  sowing  has  been  completed,  the  plants  generally  make 

we  7“Ce  “  Six  °r  ei«h(  days,  according  to  the  state  of  the 
eather.  When  they  have  assumed  what  is  termed  the  rou»h  leaf 

Tenc  T°r  .TChr  in  height’  the  P,'0CeSS  0f  hoei"g  »  to  com-’ 

■  ce  This  is  done  by  a  small  plough  drawn  by  one  horse,  going 

of earthfroln^  f  ^  int8rTal  °f  630,1  dri"«  a"d  CUttin?  a  she! 

the  *  ”  e  sides,  as  near  the  turnips  as  possible  without  injuring 

! 16  7°™g  P  an  "  °r  the  same  operation  may  be  convenient^  per! 
ormed  by  the  horse-hoe  with  lateral  coulters  at  a  single  turn.  The 

taTces  WrS  n°W  f°ll0W’  and  tlliR  °Ut  PklltS  ‘°  the  Pr°Per  dis- 

In  the  process  of  hand-hoeing  each  hoer  takes  a  drill,  and,  stand- 
.ng  facing  the  rows,  by  an  alternate  pushing  and  drawing  of  the  hoe 
nom  and  towards  him,  thins  the  turnips,  leaving  them  standing  singly 
at  <he  distance  from  each  other  of  eight  or  nine  inches.  The  1- 
cess  of  hand-hoemg  is  one  requiring  much  care  and  attention  in  the 
per  ormance  of  it.  It,  indeed,  requires  attention  and  manual  dex- 
enty  rather  than  strength  ;  and  boys  and  girls  are,  accordingly, 

°  y  emp!°yed  as  hoe>'s>  but  they  should  be  always  superintended 

7  ?!  CarefU'  W°rkman-  T°  See  this  P™*  for  the 

■  ,  ne  would  suppose  the  crop  totally  destroyed ;  but  the 

its'vigour.111"  ’  eVCT  ”  iiUl6  ‘  h°M  °f  the  gr°Ulld>  -covers 

***»«•. 

,  P  °  p*  he  porse-hoe  is  then  introduced,  to 

d  ho"  We  may  have  SprUngUP:  and’  ds,  the 

•  nd.hoers  hoe  round  the  plants,  and  carefully  single  out  any  that 

2  ,T  °V6r  "  thS  hoeing,  Jays  observing  to 

allow  the  stronger  plants  to  remain.  This,  generally  speaking,  H. 

ni  nates  the  operations  of  horse  and  hand-hoeing,  as  the  plants  now 

'  have  got  broad  leaves  overshadowing  the  ground  for  some  dis- 

g~  6  S'de  °f  th6  dri',S’  Khi°h  Wi"  P""»*  weeds  from 
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Lastly,  after  the  last  hand-hoeing,  and  when  the  bulbs  of  the  tur¬ 
nips  have  attained  a  considerable  size,  the  double  mould-board  plough 
is  sometimes  passed  along  the  intervals  of  the  rows,  for  the  purpose 
of  making  open  furrows  to  carry  off  superfluous  moisture  from  the 
land  in  the  autumn  and  beginning  of  winter.  This  operation,  how¬ 
ever,  is  not  always  performed,  as  it  is  not  found  to  promote  the  growth 
of  the  plants,  and  is  therefore  unnecessary  on  dry  soils. 

This,  in  all  cases,  terminates  the  after  culture  of  the  turnip.  The 
plants  will  have  attained  their  full  size  by  the  beginning  of  Novem¬ 
ber,  at  which  time  they  begin  to  be  given  to  the  cattle,  the  pastures 
having  failed. 

The  average  produce  of  the  turnip  crop  may  be  estimated  at  from 
thirty  to  forty  tons  to  the  acre.  Forty  tons  to  the  acre  are  a  com¬ 
mon  produce  of  the  Aberdeen  and  globe ;  but  the  Swedish  rarely 
exceeds  thirty,  unless  under  peculiarly  favourable  circumstances. 

The  crop  is  consumed  by  cattle  and  sheep,  for  which  it  forms  a 
wholesome  and  nutritious  food.  The  Swedish  and  yellow  turnips  are 
also  eaten  greedily  by  horses,  for  which  they  should  be  steamed  after 
previously  passing  through  a  slicing  machine,  as  no  root  requires 
more  cooking  than  the  Swedish  turnip.  Horses  will  also  eat  the 
white  turnips,  but  not  freely,  unless  they  have  been  early  accustomed 
to  them. 

Turnips  may  be  consumed  on  the  land  on  which  they  were  pro¬ 
duced  ;  and  this  has,  in  many  cases,  been  found  a  beneficial  practice, 
particularly  when  the  soil  is  but  little  adhesive,  as  a  degree  of  con¬ 
sistency  is  thus  given  to  it  which  improves  it  much,  at  the  same  time 
that  it  is  fertilized  by  the  dung  and  urine  of  the  animals.  One  great 
defect  of  the  inferior  sort  of  turnip  soils  is  their  want  of  tenacity,  and 
it  is  found  that  valuable  crops  of  wheat  may  be  obtained  upon  very 
light  porous  soils,  after  turnips  so  consumed.  When  turnips  are 
eaten  off  by  sheep  on  the  land,  the  sheep  are  not  allowed  to  range 
over  the  whole  field  at  first,  but  are  confined  to  a  certain  portion  by 
means  of  netting,  or  a  series  of  moveable  rails  or  hurdles  ;  and  when 
this  is  consumed  another  portion  is  enclosed.  Sometimes  only  apart 
of  the  crop  is  consumed  in  this  manner,  the  remainder  being  given 
to  cattle  in  the  yards.  In  order  to  allow  the  whole  surface  of  the 
field  an  equal  benefit  from  the  manure  and  treading  of  the  animals, 
three  rows,  or  more,  are  taken  up,  and  the  next  three  allowed  to  re- 
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^  X^f  9 

wain.  It  might  seem  the  better  nl™  in. 

M  by  the  former  method  a  passage  is  Je' 

the  carts  without  injuring  the  crop.  tields  for 

In  the  feeding  of  cattle  the  turnips  may  be  removed  in  a- 

rr  < .  *  i.  w  i  ZwZ.‘ 

er  o  consuming  the  crop  is  to  supply  the  cattle  with  the  roots  in 

‘he  house  or  open  shed,  littering  them,  at  the  same  time,  plentifully 
and  regularly  with  straw.  pientituiiy 

A  portion  of  the  turnip  crop  is  generally  taken  up  and  stored  in 
ome  convenient  spot  close  to  the  cattle  sheds.  By  storing,  the 

bleTiTh  8  P01ti0n  °f  US  "U,ritire  j“cea.. and  becomes  less  palata. 
b  e  than  when  consumed  soon  after  being  taken  from  the  ground. 

W-,T  PlaCt‘Ce  ,S’  h°WeVer’ ln  certain  cases>  beneficial.  It  is  performed 
i  a  view  to  secure  a  supply  during  the  time  of  frost  and  snow 

when  the  crop  .s  taken  up  with  difficulty  ;  but  the  chief  reason  for 

S  01, ng  a  portion  of  the  crop  is  to  get  the  land  prepared  in  due  time 

rl„  T  S  0ne'  Th°Se  Wh°  hare  exPer*enced  the  labour  in 
ring  e  turnips  on  wet  soils  at  intervals  through  the  winter,  can 

apPreCla,e  the  value  convenience  of  having  a  supply  secured 

before  the  wet  weather  sets  in. 

The  white  sorts  are  rarely  stored,  being  usually  consumed  at  an 

no'/^Td  f°  'heSeason;  but  even  were  this  not  the  case,  they  are 

but  th  eC*  i°r  St0r'ng'  lhe  J’ellow  turnips  are  sometimes  stored  ; 

the  practice  ,s  chiefly  confined  to  the  Swedish  turnip,  which  keeps 
well  until  the  supply  of  grass  comes  in  the  spring.  ‘ 

in  r  r?rtiCe  f  St0r'ng  iS  ad°pted  the=  turnlPs  al'«  taken  up 

the  end  of  November,  or  previous  to  the  frosts  of  winter.  The 

tap-root  and  the  tops  or  leaves  are  cut  off,  each  by  a  stroke  of  a  hook 
care  being  taken  not  to  wound  or  injure  the  root.  Each  person  em- 
p  oye  in  taking  up  the  turnips  takes  two  drills,  the  bulbs  and  fops 

fourlllT  i  m  rPr  h<!aPS  'n  the  Same  intervaI-  The  Produce  of 
^  IS  p  acec  together,  as  two  persons  throw  into  the  same 

eaps,  the  one  to  the  right  and  the  other  to  the  left ;  and  the  turnips 

being  placed  a  right  line,  a  passage  is  allowed  for  the  carts,  without 

njurmg  any  portion  of  the  crop.  The  roots  are  then  f  a  • 

oblong  heap  the  breadth  of  which  may  he  from  t  t  T  e7  u 

hould  be  raised  as  high  as  the  turnips  can  conveniently  be  led 

“  be,"g  th6n  ^  ,iablet°  from  rain ;  and  it  fs  afterldi 

z  2 


340  PLANTS  CULTIVATED  FOR  THEIR  ROOTS  AND  LEAVES. 

thatched,  and  securely  bound  with  ropes.  Attention  is  necessary  in 
cutting  offithe  tops  and  tap-roots,  for  if  any  great  portion  of  eithes 
be  left,  the  turnips  are  liable  to  vegetate,  and  if  the  bulb  be  wounded 
in  the  operation,  putrefaction  will  speedily  take  place.  It  is  indeed 
impossible,  in  practice,  to  always  hit  the  precise  point  where  they 
should  be  cut ;  the  safer  way  is,  therefore,  to  leave  a  part  of  the  top 
and  root,  rather  than  incur  the  risk  of  injuring  the  bulb,  as  it  is  bet¬ 
ter  to  run  the  hazard  qf  a  slight  vegetation  than  of  entire  putrefac¬ 
tion. 

Turnips  suffer  greatly  from  sudden  alternations  of  frost  and  thaw, 
during  the  winter.  In  their  frozen  state,  they  are  with  difficulty 
eaten  by  cattle;  but  they  may  be  thawed,  by  placing  them  a  few 
hours  in  a  pool  or  running  stream,  or  for  ten  or  twelve  hours  in  any 
warm  house  in  which  cattle  are  kept.  In  order  to  have  a  due  supply 
of  roots  for  cattle  in  the  time  of  frost  and  snow,  it  is  always  desira¬ 
ble  to  have  a  store  in  the  house  sufficient  for  a  week  or  ten  days' 
consumption,  rather  than  have  the  unpleasant  operation  of  removing 
the  roots  from  the  field,  in  a  frosted  state,  daily  to  perform. 

The  diseases  and  injuries  to  which  turnips  are  liable  are  various. 
In  the  early  stage,  the  seeds  may  not  vegetate  from  a  deficiency  of 
moisture  ;  or  the  young  plants  may  be  destroyed  by  insects,  after 
making  their  appearance.  Should  the  turnips  fail  from  either  of 
these  causes,  the  sowing  is  to  be  repeated.  This  second  sowing, 
however,  rarely  answers  well ;  and  when  the  cause  of  vegetation  not 
taking  place  is  merely  a  want  of  moisture,  precipitation  should  be 
avoided,  as  the  first  good  shower  may  cause  seeds  previously  sown  to 
vegetate.  Should  the  failure  be  only  partial,  appearing  only  in  par¬ 
ticular  places,  the  use  of  the  sowing  machine  is,  of  course,  inadmissible, 
as  the  growing  plants  would  be  injured  or  destroyed  while  the  blanks 
are  being  filled  up.  In  this  case  the  tin  vessel  already  alluded  to  may 
be  employed  for  sowing  the  seed,  ruts  being  previously  made  for  it 
with  the  hoe. 

The  fly  attacks  the  turnip  when  in  the  seed-leaf,  and  either  totally 
devours  it  or  partially  eats  the  leaves  and  centre-bud,  so  as  to  impede 
the  progress  of  the  plants  to  the  second,  or  rough  leaves,  when  the 
danger  is  over.  Whether  the  eggs  of  these  flies  are  deposited  on 
the  plants,  or  in  the  soil,  does  not  appear  to  be  ascertained  ;  but,  in 
all  probability,  they  are  attached  to  the  former,  as  in  the  case  of  the 
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gooseoerry  caterpillar,  and  most  insects  which  feed  upon  plants, 
i  fixtures  of  old  and  new  seed  have  been  recommended  as  a  preven¬ 
tive,  as,  from  the  unequal  vegetation  of  the  seeds,  it  is  supposed 
tnat  some  part  might  escape.  Lime  and  soot  are  occasionally  spread 
over  the  surface  of  the  land,  just  as  the  plants  are  appearing  above 
giound,  for  the  same  purpose  ;  but  the  crop  being  secure  when  the 
plants  have  put  on  the  second,  or  rough  leaves,  the  greatest  security 
Is  raPld  and  vigorous  vegetation  of  the  plant. 

In  addition  to  the  ravages  of  the  fly,  the  turnips  are  liable  to  be 
attacked  by  worms  of  different  kinds.  Another  disease  to  which  it  is 
subject,  is  a  species  of  canker  which  attacks  the  roots  ;  but  its  presence 
IS  rst  discovered  by  the  leaves  becoming  flaccid  and  drooping.  The 
roots,  in  place  of  enlarging  in  their  usual  manner,  shoot  away  into 
excrescences.  They  become  acrid,  and,  even  at  an  early  stage  of 
the  disease,  animals  reject  them ;  and,  towards  autumn,  they  become 
u  cerated,  and  at  length  decay.  A  species  of  maggot  is  found  in 
t  em,  but  whether  this  be  a  consequence  of  the  disease,  or  a  cause 
of  it,  has  not  been  satisfactorily  determined.  This  destructive  disease 
as  been  long  known  in  England,  and  frequently  receives  the  name 
of  “  fingers  and  toes.”*  Like  the  other  diseases  affecting  the  turnip, 
it  neither  admits  of  prevention  nor  cure,  with  any  degree  of  certainty’. 

It  may,  however,  be  observed  of  the  diseases  to  which  this  valuable 
plant  is  subject,  that,  under  favourable  circumstances,  they  rarely 

The  foregoing  account  of  the  culture  of  the  turnip  is  a  description 
of  the  practice  of  the  best  farmers  where  it  is  cultivated  for  a  general 
crop.  Deviations  are  sometimes  made  from  this  practice,  when, 
from  the  previous  occupancy  of  the  land,  the  crop  cannot  be  sown  at 
a  proper  season.  This  occurs  in  the  case  of  cultivating  turnips  after 
vetches  cut  during  the  summer,  sometimes  after  flax,  and,  occasion- 
aUy,  though  rarely,  after  a  corn  crop. 

In  each  of  these  cases  the  land  is  prepared  as  soon  as  the  preceding 
crop  is  removed,  in  the  manner  already  described,  though  the  same 
attention  is  seldom  paid  to  it,  a  single  ploughing  and  harrowing  being 
the  only  preparatory  culture  given.  The  whole  of  the  after-manage¬ 
ment  should,  as  nearly  as  possible,  be  the  same  as  in  the  ordinary 
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culture  of  the  plant,  the  value  of  the  crop  depending,  in  direct  pro¬ 
portion,  on  the  care  and  attention  bestowed  on  its  cultivation. 

For  late  crops,  the  only  sorts  employed  are  the  white  varieties. 

When  the  seed-time  is  delayed  much  beyond  the  proper  season,  it 

♦ 

cannot  be  expected  that  good  crops  will  be  produced.  Turnips  sown 
so  late  as  the  end  of  July  have,  however,  in  many  instances,  suc¬ 
ceeded  well,  and  produced  excellent  crops  ;  and  a  crop  may  be  ob¬ 
tained  which  will  make  an  ample  remuneration  for  seed  and  labour, 
even  when  sown  so  late  as  the  end  of  August.  The  land  for  this 
purpose  should  be  dry  and  light,  otherwise  the  growth  of  the  crop 
will  be  effectually  checked  by  the  heavy  rains  which  usually  fall  in 
autumn. 

A  tolerable  crop  of  turnips  may,  in  all  cases,  be  obtained  after 
vetches  and  flax  on  dry  land  ;  but,  from  the  late  period  at  which  grain 
is  removed  from  the  fields,  it  is  more  hazardous  after  a  crop  of  that 
kind.  This,  added  to  the  severity  of  the  winters,  will  prevent  the 
culture  of  turnips  after  grain  crops  from  being  ever  practised  to  any 
extent  ;  but  the  subject  is  deserving  of  the  attention  of  the  cottager, 
who  might  thus  provide  an  addition  to  his  supply  of  green  food  during 
the  winter  and  spring  months  at  a  trifling  expense.  The  value  of  the 
crop  would,  no  doubt,  in  many  cases,  be  small,  but  if  it  exceed,  in 
any  degree,  the  expense  incurred  in  its  cultivation,  that  is  sufficient, 
as  the  land  would  otherwise  be  unoccupied  ;  nor  will  this  treatment 
tend  to  exhaust  its  fertility. 


III.— THE  BEET. 

The  beet,  Beta  vulgaris,  is  of  comparatively  late  introduction  into 
the  agriculture  of  this  country,  although  the  garden  varieties  have 
been  cultivated  in  it  for  a  length  of  time,  and  are  well  known.  About 
half  a  century  ago,  it  was  brought  from  Germany  to  England,  and 
still,  in  some  measure,  retains  its  German  name,  being  usually  called 
mangel-wurzel,  and,  sometimes,  “  the  root  of  scarcity,”  a  term  which 
is  not  in  any  degree,  indicative  of  the  properties  of  the  plant.  It  was 
afterwards  brought  to  Ireland,  and  is  now  perhaps  much  more  gene¬ 
rally  cultivated  than  any  of  our  agricultural  plants  was,  at  the  same 
length  of  time  after  their  introduction — a  fact  which  not  only  attests 
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the  'aiue  °f  tlie  Plant’  but  also  shows  the  great  improvement  which 
has  taken  place  among  farmers,  in  being  thus  ready  to  take  advantage 
of  the  valuable  properties  of  a  plant,  though  hitherto  unknown. 

Although  differing  so  much  in  size  from  the  beet  of  the  gardens, 
the  cultivated  field  beet  belongs  to  the  same  family  of  plants  as  the 
gai  en  varieties.  They  are  distinguished  by  the  latter  being  darker 
in  the  colour,  and  sweeter  to  the  taste.  The  field  beet  is  of  various 

8  ades  of  colour,  though  generally  of  a  yellowish  white,  sometimes 
internally  streaked  with  red. 

This  plant  will  succeed  on  almost  any  soil,  provided  it  be  rich.  It 
is  suited  to  a  greater  range  of  soils  than  the  turnip,  and  these  chiefly 
of  an  opposite  description.  On  heavy  clay  soils,  good  crops  may  be 
obtained,  but  the  preparation  of  the  soil,  as  well  as  the  after-culture 
of  the  crop,  is  difficult ;  however,  this  objection  applies  equally  to  any 
other  green  crop,  and,  perhaps,  on  such  soils  no  other  green  crop  can 
be  cultivated  with  greater  advantage  than  the  beet.  It  also  succeeds 

admirably  on  peaty  soils,  and,  in  this  respect  alone,  beet  is  a  valuable 
acquisition  to  the  Irish  farmer. 

The  preparation  of  the  soil  is  similar  to  that  for  the  potato  and 
turnip;  but  it  is  of  importance  that  the  winter  ploughing  should  be 
deeper  than  is  necessary  for  either  of  these  crops.  After  the  land 
has  been  thoroughly  pulverized  and  cleaned  in  the  spring,  it  is  to  be 
formed  into  drills,  and  the  manure  deposited  and  covered  up  bv  the 
plough,  as  before  explained. 

A  liberal  supply  of  manure  is  necessary  for  this  crop,  and  it  should 
be  well  fermented.  The  space  between  the  drills  may  be  thirty  or 
thirty-two  inches.  The  crop  is  usually  cultivated  with  the  rows  closer 
together,  but  any  economy  in  this  respect  is  ill  judged;  for  although 
a  greater  number  of  plants  may  be  thus  secured,  they  will  be  deficient 
is  size,  besides  the  hoeing  and  weeding  are  performed  with  greater 
difficulty  when  the  spaces  between  the  drills  are  small. 

As  soon  as  the  manure  is  covered,  a  slight  degree  of  rolling  is  given, 
a  light  roller  being  employed  ;  and,  on  the  flat  surface  thus  produced,' 
holes  are  made  by  a  dibble,  in  which  the  seeds  are  deposited.  When 
the  crop  is  cultivated  on  a  large  scale,  a  track  is  made  along  the  top 
of  the  drill,  and  the  seeds  are  sown  along  it,  and  then  covered  ;  but 
the  great  irregularity  in  the  depth  of  covering  given  to  the  seed,  as 
well  as  in  the  distance  between  the  plants,  by  this  mode,  is  at  once 
apparent,  and  any  additional  expense  that  may  be  incurred  in  placing 
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the  seeds  at  the  proper  distances,  and  depositing  them  at  the  required 
depth,  will  be  amply  repaid  by  the  superiority  of  the  produce.  An 
instrument  may  be  used  for  forming  the  holes  like  a  rake-head,  by 
which  three  or  four  are  made  at  a  time  ;  and  children,  following,  drop 
two  seeds  into  each  hole.  The  holes  in  which  the  seeds  are  depo¬ 
sited  may  be  six  inches  asunder. 

The  seed  of  the  beet  should  be  fresh,  not  exceeding  a  year  old, 
and  the  utmost  care  should  be  taken  that  it  is  of  the  true  kind  ;  for 
great  loss  would  be  sustained  should  any  of  the  smaller  garden  sorts 
be  sown.  It  is  difficult  to  form  any  judgment  from  the  inspection  of 
a  sample  of  seed  ;  dependence  must,  therefore,  be  placed  on  the  in¬ 
tegrity  of  the  seedsman. 

The  quantity  of  seed  may  be  from  four  to  five  pounds  to  the  acre. 
A  much  smaller  quantity  would  produce  the  required  number  of 
plants,  but  it  is  better  that  an  additional  quantity  of  seed  should  be 
sown,  than  to  incur  any  risk  from  a  partial  failure  of  the  crop.  When 
the  seed  is  sown  along  ruts  formed  on  the  top  of  the  drills,  six  pounds 
will  be  required. 

The  proper  seed-time  is  from  the  middle  of  April  to  the  beginning 
of  the  ensuing  month.  On  this  subject,  however,  there  is  great 
diversity  of  opinion  ;  some  farmers  sowing  so  early  as  the  middle  of 
March,  and  others  so  late  as  the  end  of  May.  It  must  be  under 
peculiarly  favourable  circumstances,  that  land  could  be  properly  pre¬ 
pared  at  the  former  of  these  periods ;  but,  independent  of  this  objec¬ 
tion,  we  are  convinced,  from  the  results  of  repeated  trials,  that  to¬ 
wards  the  end  of  the  month  of  April  is  the  proper  season  for  planting 
the  crop. 

When  the  plants  are  fully  above  ground,  the  horse-hoe,  with  lateral 
coulters,  or  the  single-horse  plough,  is  to  pass  along  the  intervals. 
Immediately  afterwards,  the  hand-hoers,  with  the  common  turnip 
hoe,  are  to  go  through  the  plants,  to  cut  down  all  weeds  before  them, 
and,  when  two  are  growing  together,  which  will  generally  be  the  case, 
to  remove  the  smaller  one.  The  operation  of  thinning  may  be 
deferred  until  the  plants  are  about  the  size  of  a  radish,  as  a  more 
correct  judgment  can  then  be  formed  respecting  those  which  are  to 
be  removed.  At  this  time,  any  blanks  that  may  appear  are  to  be 
filled  up  by  transplanting.  The  beet  bears  transplanting  better  than 
any  of  our  agricultural  plants  ;  and  this  property  has  given  rise  to  the 
practice  of  sowing  the  seed  in  beds,  and  afterwards  removing  the 


THE  BEET. 


345 


joung  plants  to  the  place  where  they  are  to  remain.  It  is,  however 
certainly  questionable,  whether  this  plan  possesses  any  advantages’ 
over  that  of  sowing  the  seed  at  once  on  the  drills,  and  it  is,  besides 
attended  with  a  great  deal  of  additional  expense. 

Under  favourable  circumstances,  the  crop  will  now  grow  rapidly,  but 

I*  “  ‘°  „°bSe7ed’  Ulat  the  dist—  between  the  plants,  six  inches, 
’  too  small  to  allow  them  to  grow  to  their  full  size.  As  soon,  there. 

01  e,  as  the  growth  of  the  plants  seems  to  be  checked  by  their  proxi- 
mity,  every  alternate  plant  is  to  be  removed,  and  carried  from  the 
field,  observing  always  to  allow  the  healthiest  plants  to  remain.  By 
placing  the  seeds  at  the  distance  of  twelve  inches  asunder  at  first  the 
same  object  would  be  attained;  but  the  large  spaces  between’ the 
plants  were  evidently  unnecessary  during  the  first  stage  of  the  growth 
of  he  crop,  and  a  considerable  quantity  of  green  food  is  now  obtained 
without,  in  any  material  degree,  affecting  the  total  produce. 

The  same  attention  is  necessary  in  keeping  the  land  free  of  weeds 
as  in  the  case  of  the  turnip.  The  last  process  in  the  culture  of  the 

nlTuo-h  ealtl‘n'  "P  the  pia"tS  sliSht,y  with  the  double  mould-board 
plough,  especially  on  wet  soils,  to  keep  the  crop  dry  during  the 

As  in  the  case  of  the  turnip,  the  beet  is  given  to  the  cattle  in  the 
beginning  of  winter,  and  it  may  remain  on  the  land  until  the  crop  is 
consumed,  portions  being  taken  up  as  wanted  for  use  ;  or  it  may  also 
e  taken  up  and  stored.  In  cutting  off  the  tops,  with  a  view  to  storing 
t  ie  crop,  care  is  to  be  taken  not  to  wound  the  root,  which  is  peculiarly 
susceptible  of  injury  in  this  manner.  The  leaves  also  furnish  nutritious 
and  highly  relished  food  for  every  kind  of  live-stock;  and  it  is  a 
common  practice  to  remove  them  by  the  hand,  and  give  them  to  the 
catt  e  before  the  roots  are  taken  up.  A  large  quantity  of  succulent 
ood  is  thus  afforded,  which  the  frost  would  materially  injure  if  allowed 
to  remain,  but  their  removal  is  not  by  any  means  to  be  attempted 
until  the  crop  has  completed  its  growth.  The  roots  of  the  beet  are 

more  susceptible  of  injury  from  frost  than  those  of  the  turnip,  and 

greater  care  is  consequently  necessary  in  its  preservation  on  this 
account. 

The  produce  of  the  crop  is  very  various,  but,  under  favourable  cir¬ 
cumstances,  it  is  large,  much  larger,  indeed,  than  that  of  any  of  our 
cultivated  green  crops.  The  average  produce  may,  perhaps,  be  esti- 
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mated  at  fifty  tons  to  the  acre,  and  returns,  amounting  to  sixty, 
seventy,  and  even  eighty  tons  have  been  produced. 

Beet  root  may  be  given  to  every  species  of  live-stock  with  advan¬ 
tage.  For  a  length  of  time  after  its  introduction,  it  was  given  almost 
exclusively  to  milch  cows,  for  which  it  is  well  suited,  being  exceed¬ 
ingly  nutritious,  and  causing  them  to  give  an  abundant  quantity  of 
milk,  while  it  does  not  taint  it  with  the  bad  flavour  which  turnips 
produce.  A  little  more  experience  in  the  use  of  it  soon  convinced  the 
farmer  that  it  was  equally  valuable  for  fattening  cattle,  and  also  as 
food  for  horses,  which  are  found  to  thrive  well  on  a  daily  allowance  of 
it,  and  to  require  a  much  smaller  quantity  of  oats.  In  an  experiment, 
an  account  of  which  was  communicated  to  the  Irish  Farmer’s  and  Gar¬ 
diner’s  Magazine,*  it  was  found  that,  by  giving  a  stone  of  the  root 
each  day  to  every  horse,  one  of  the  feeds  of  oats  might  be  taken  off, 
and  the  horses  still  continue  in  good  condition  and  at  full  work.  In 
the  same  article  it  is  calculated,  that  from  the  produce  of  half  a  rood 
of  land,  if  the  root  is  consumed  in  this  way,  a  quantity  of  oats  will  be 
saved,  which  it  would  require  two  acres  to  produce — a  fact  which,  of 
itself,  forms  a  strong  argument  for  the  extension  of  the  culture  of  this 
plant. 

The  same  correspondent  says,  that,  in  the  application  of  this  root 
to  the  fattening  of  hogs,  he  was  equally  successful,  the  bacon  pro¬ 
duced  having  a  peculiarly  delicious  flavour.  In  short,  no  root  with 
which  we  are  acquainted  seems  to  be  of  so  general  application. 

Besides  being  used  as  food  for  cattle,  beet  is  largely  manufactured 
into  sugar  in  France,  and  some  other  countries  of  Europe.  It  is  not 
likely,  however,  that  it  will  ever  entirely  supersede  the  cane  for  that 
purpose  in  this  country  ;  but,  in  the  event  of  a  deficient  supply  being 
obtained  from  the  colonies,  it  is  of  importance  to  have  a  resource  at 
home.  The  produce  of  a  ton  weight  of  the  root  in  sugar  will  be 
about  one  cwt.,  besides  the  refuse,  which  is  given  to  cattle.  The  pro¬ 
duce  of  an  acre  of  the  roots,  converted  into  sugar,  would,  therefore, 
amount  to  a  large  quantity. 

The  process  of  the  manufacture  of  sugar  from  beet  is  simple,  and 
could  be  advantageously  introduced  into  this  country,  were  it  not  for 
the  protection  given  to  the  colonial  produce,  which  amounts  to  an 


*  On  the  Application  of  Cattle-beet,  vol.  ii.  page  174. 
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aC  ,Ua‘  l,roh;bltl0"-  The  juice  is  obtained  from  the  roots  by  rasping 

and  expression  afterwards  :  and  this  contains  the  sugar  in  solution 

Which  is  obtained  simply  by  evaporation,  lime  and  charcoal  being  add- 

ed  dormg  the  process  to  free  it  from  the  impurities  contained  in  it. 

er  undergoing  the  refining  process,  it  is  difficult  to  distinguish  the 

produce  of  the  beet  from  that  of  the  sugar  cane. 

The  diseases  of  the  beet  are  few.  Indeed,  none  of  our  cultivated 
plants  are  less  liable  to  disease.  cultivated 

We  have  thus  been  particular  in  treating  of  the  culture  and  appli- 
ion  o  t  ns  va  uable  plant,  being  convinced  that  it  is  well  deserving 

the  Wsh  farmer'  °n  the  iig,,ter  ciass  °f  s°iis’ * 

the  b  r  u  “  P0SS6SSeS  any  adVanta=e  0Ver  the  turnip;  but 

t  e  heir6  h  tUrm’P  "  neCeSSaHIy  ™nfined  t0  ‘h«e  soils,  while 
beet  may  be  successfully  cultivated  on  the  strongest  clays,  when 

P^opeily  drained  and  enriched  by  the  application  of  manures.  But 

is  that™  in  renderS  *  PeCU’ially  Valuab'e  in  this  country 

iS’  thf  eXCel‘ent  Cr°Ps  are  Produced  on  peaty  soils,  which  are  so 

abundant  m  every  part  of  the  island.  “ 


IV.- — THE  CARROT, 

The  carrot,  Caucus  carota,  is  an  indigenous  biennia!  plant.  In 

S.  S,ate’  the  r00t  °f  tbe  P!aIlt  is  small,  dry,  sticky,  of  a  white 
colour,  and  strong-flavoured  ;  but  the  root  of  the  cultivated  variety 

loT  SUTT’  fndgeneraIIy  °f  “  OTa"§e  straw  colour,  and 
•  WS  remarkably  the  improvement  which  may  be  effected  by  culti¬ 
vation.  Though  long  known  as  a  garden  plant,  it  is  comparatively 
of  late  introduction  m  agriculture.  It  appears  to  have  been  cultivated 
rom  an  early  period  in  Germany  and  Flanders,  and  introduced  from 
the  alter  country  to  Kent  and  Suffolk,  in  the  sixteenth  century ;  but, 
until  the  beginning  of  the  present  century,  its  culture  was  confined  to 
a  ew  district*;  however,  it  is  now  gradually  extending,  as  the  value 
O  t  e  plant  is  becoming  more  generally  known.  In  situations  suited 
to  the  culture  of  the  carrot,  it  may,  indeed,  be  questioned  whether 

the  land  can  be  more  profitably  occupied  than  in  the  production  of 
this  crop. 

The  varieties  of  the  carrot  cultivated  in  the  gardens  are  numerous, 
distinguished  by  a  difference  of  colour,  size,  and  form.  The  most 
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esteemed  for  agricultural  purposes  are  the  Altringham,  the  orange 
and  the  long-red.  New  seed  is  most  essential,  as  it  will  not  vegetate 
in  the  second  year.  Old  seed,  or  a  mixture  of  old  and  new,  and  also, 
mixtures  of  the  seed  of  the  horn  carrot,  which  is  largely  imported, 
ought  to  be  carefully  avoided. 

When  a  carrot  is  cut  transversely,  it  is  found  to  consist  of  two  parts 
of  different  colour  and  texture.  These  are  the  bark  and  wood  ;  the 
bark  is  of  the  darkest  colour  and  of  the  most  pulpy  consistence,  and 
it  is  also  the  sweetest  to  the  taste  ;  the  heart  or  wood,  especially 
when  the  root  has  attained  its  full  size,  is  more  fibrous  or  stringy,  and 
if  it  be  separated,  it  is  bristled  over  with  hard  points  or  fibres  which 
extend  to  the  rootlets  outside.  Almost  the  whole  crown  of  the  root, 
or  the  part  which  sends  up  the  leaves,  is  connected  with  the  wood, 
and  only  the  epidermis  of  the  leaves  and  stem  with  the  external  por¬ 
tions  of  the  root. 

The  skin  or  bark  is  found  to  be  more  nutritious  than  the  central 
part,  and  consequently  the  value  of  the  carrot  as  an  esculent  will  de¬ 
pend  on  the  relative  proportion  of  these  two  parts  of  the  root.  The 
object  of  the  skilful  cultivator  is,  therefore,  to  obtain  the  root  with 
the  smallest  possible  proportionate  quantity  of  wood.  In  endeavour¬ 
ing  to  secure  this  result,  much  must  of  course  depend  upon  the 
nature  of  the  plants  from  which  the  seeds  are  obtained ;  but  adapta¬ 
tion  of  soil  is  also  a  very  important  consideration. 

The  carrot,  from  its  long  fusiform  root,  requires  a  deep  soil.  On 
soils  of  an  opposite  description,  its  culture  should  not  be  attempted. 
The  proper  soil  is  a  rich  deep  sandy  loam,  of  the  depth  of  a  foot  or 
more,  and  equally  good  from  top  to  bottom  ;  but  large  and  valuable 
crops  may  be  obtained  off  peaty  soils,  or  off  soils  containing  a  large 
portion  of  peat  in  their  composition. 

In  the  preparation  of  the  land  for  carrots,  the  ploughing  previous 
to  winter  should  be  given  with  a  deep  furrow.  The  preparation  of 
the  land  is  to  be  continued  in  spring  until  it  is  thoroughly  pulverized, 
and  all  the  vivacious  roots  of  weeds  collected  and  removed.  In  the 
case  of  the  carrot,  this  requires  to  be  performed  to  as  great  a  degree 
as  for  any  of  the  other  green  crops. 

The  carrot  is  sometimes  cultivated  by  sowing  the  seed  broadcast 
on  the  surface  of  the  land,  as  in  the  case  of  the  corn-crops ;  but  this 
mode  of  culture  cannot  be  recommended  from  the  increased  difficulty 
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in  the  after-culture  of  the  crop,  as  well  as  the  greater  uncertainty 
with  regard  to  the  amount  of  produce.  The  broadcast  system  has 
been  practised  in  the  culture  of  this  crop,  from  an  idea,  that  the 
seeds  cannot  be  deposited  in  the  drills  with  a  sufficient  degree  of  re¬ 
gularity  ;  but  it  is  difficult  to  perceive  how  this  objection  is  removed 
by  scattering  the  seeds  abroad  on  the  surface. 

When  the  row  culture  is  adopted,  the  seed  may  either  be  sown  on 
raised  drills,  in  the  same  manner  as  the  turnip,  or  it  may  be  sown  in 
rows  on  the  flat  surface.  In  the  latter  case,  the  ground,  after  being 
well  pulverized,  is  laid  off  into  drills,  at  the  distance  of  twelve  or 
fifteen  inches  from  each  other,  and  in  the  ruts  or  hollows  of  these 
drills  the  seed  is  sown,  and  covered  by  a  slight  harrowing.  Accord¬ 
ing  to  this  mode  of  culture,  the  horse-hoe  cannot  be  introduced,  nor 

such  an  efficient  tillage  given,  as  when  the  intervals  between  the  drills 
are  larger. 

The  most  approved  method  of  cultivating  the  crop  is,  therefore, 
m  raised  drills,  with  intervals  of  twenty-six  inches  between  them  ; 
after  the  drills  are  formed,  the  manure  is  deposited  in  them  in  the 
usual  manner,  and,  after  being  covered,  the  seed  is  sown. 

Manure,  according  to  some,  should  not  be  given  to  carrots  the 
season  they  are  sown;  and  it  is,  accordingly,  in  some  instances, 
spread  on  the  land  previous  to  the  first  ploughing  before  winter, 
and,  in  others,  immediately  before  the  last  ploughing  in  spring. 
Manure  is  objected  to  on  the  ground,  that,  when  the  roots  meet  with 
it,  they  become  forked,  scabbed,  and  wormy  ;  but  this  is  chiefly  ap¬ 
plicable  to  cases  in  which  recent  unfermented  manure  has  been 
applied,  or  where  it  has  not  been  properly  spread  in  the  drills.  The 
use  of  long- unfermented  manure  is  evidently  improper,  it  having  a 
tendency  to  injure  the  roots  in  their  growth  ;  but  the  same  objection 
is  not,  in  any  degree,  applicable  to  well-fermented  dung.  It  is 
admitted,  on  all  hands,  that,  to  produce  good  crops,  manure  must  be 
applied  at  some  stage  of  the  process.  The  application  of  manure  to 
land  before  winter,  which  is  intended  for  green  crop,  is  liable  to  many 
objections,  and  these  objections  are  but  partially  removed  by  delay¬ 
ing  the  period  of  applying  it  until  before  the  last  ploughing  is  given; 
for,  even  in  the  latter  case,  a  portion  of  it  is  necessarily  out  of  the 
reach  of  the  plants,  and  part  of  it  is  exposed  on  the  surface.  The 
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preferable  mode  of  applying  it,  then,  seems  to  be  to  spread  it  along 
the  hollows  of  the  drills,  and  cover  it  before  covering  the  seed. 

The  seeds  of  the  carrot  are  extremely  light,  and  cling  so  close 
together  by  means  of  the  forked  hairs  on  their  surface,  which  connect 
them,  that  they  cannot  be  separated  without  difficulty,  on  which 
account  a  peculiar  preparation  is  necessary  before  sowing.  This  con¬ 
sists  in  mixing  the  seeds  with  fine  sand,  and  rubbing  the  mixture  well 
with  the  hands  to  separate  the  seeds  from  each  other.  This  is  some¬ 
times  done  a  considerable  length  of  time  before  sowing,  and  if  there 
be  a  slight  degree  of  humidity  in  the  mixture,  it  will  hasten  the  ger¬ 
mination  of  the  seed. 

The  drills  being  formed  over  the  manure,  a  track  or  rut  is  made 
along  the  top  of  them,  in  which  the  seeds  are  sown.  They  are  usually 
sown  by  the  hand,  on  account  of  the  difficulty  of  spreading  them 
equally,  but  machines  of  a  peculiar  construction  are  sometimes  em¬ 
ployed.  After  the  seeds  are  sown,  they  are  to  be  covered  by  draw¬ 
ing  some  of  the  earth  on  each  side  of  the  rut  over  it  by  a  rake. 

The  quantity  of  seed  should  depend  in  some  measure  on  its  quality, 
it  being  usual  to  give  a  larger  allowance  if  this  should  be  suspected  to 
be  inferior,  as  the  most  frequent  cause  of  the  failure  of  the  carrot 
arises  from  the  badness  of  the  seed.  The  quantity  may  be  from  four 
to  five  pounds  to  the  acre,  when  sown  in  rows.  The  seed-time  may 
be  from  the  middle  to  the  end  of  April. 

The  young  plants  are  long  in  making  their  appearance  above 
ground,  particularly  in  unfavourable  seasons ;  when  this  takes  place, 
they  are  hoed  to  the  distance  of  two  or  three  inches,  which  is  half  the 
distance  which  the  plants  are  ultimately  to  be  asunder.  This  opera¬ 
tion  must  be  performed  with  great  care,  as  it  is  difficult,  at  this  period, 
to  distinguish  the  carrot  from  the  weeds  in  the  rows.  In  three  or  four 
weeks  another  hoeing  is  given,  observing,  at  the  same  time,  to  cut 
down  all  weeds.  The  third  hoeing  is  commonly  given  towards  the 
end  of  June,  or  in  the  month  of  July  ;  and  in  this,  besides  destroying 
the  weeds,  another  material  circumstance  to  be  attended  to  is,  to  set 
out  the  carrots  at  the  proper  distances,  and  also,  where  any  have  been 
left  double  at  the  former  hoeings,  to  take  the  smaller  plants  away. 
The  thinnings  will  now  be  of  considerable  value,  and  are  to  be  car¬ 
ried  home  to  the  farmyard.  The  distance  at  which  the  plants  are 
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mictlly  to  remain  from  each  other  may  be  five  or  six  inches.  This,  in 
general,  completes  .the  culture  of  the  carrot. 

The  carrots  may  be  taken  up  and  stored  in  the  beginning  of  No¬ 
vember,  or,  which  is  better,  they  may  be  left  in  the  ground  and  pulled 
up  as  required  for  use.  In  the  latter  case  the  flavour  and  quality  of 
the  root  are  better  reserved ;  but  storing  is,  in  many  cases,  advisable 
on  account  of  the  succeeding  crop.  When  carrots  are  to  be  stored 

1  7  aie  pulled  llP  by  the  lland>  and  put  into  narrow  oblong  heaps 
and  carefully  thatched  with  straw.  If  taken  up  when  dry,  carrots  will 

-eep  well  in  those  heaps  without  any  other  precaution  than  that  of 
e fending  them  from  frost,  though  they  are  much  less  susceptible  of 
mjury  from  this  cause  than  almost  any  other  roots. 

It  is  sometimes  convenient  to  store  up  a  quantity  of  the  roots  in 
the  house  during  the  winter  season,  and  large  heaps  of  carrots  may 
be  preserved  perfectly  in  this  manner.  Attention  is,  however,  neces¬ 
sary,  in  taking  up  the  crop  for  storing,  to  observe  that  in  every  case 

the  roots  are  taken  up  in  a  dry  state,  otherwise  they  are  liable  to  be 
much  injured  in  the  heap. 

The  produce  of  the  carrot,  in  circumstances  favourable  to  its  growth 
Will  be  from  twelve  to  fifteen  tons  per  acre.  Double  this  quantity 

has  been  raised  in  particular  instances,  but  twelve  tons  to  the  acre 
may  be  regarded  as  a  large  crop.* 

The  uses  to  which  the  carrot  is  applied  are  various.  In  the  neigh¬ 
bourhood  of  large  towns  a  portion  of  the  crop  is  invariably  taken  to 
market ;  but  the  principal  use  to  which  it  is  applied  is  as  food  for  the 
various  domestic  animals  of  the  farm.  Carrots  may  be  given  to  every 

*  The  result  of  experiments  communicated  to  the  English  Agricultural  Society 
S  ows,  that  m  situations  suited  to  the  growth  of  the  plant,  it  will  prove  more 
productive  than  any  other  crop  at  present  in  cultivation.  The  Flemings,  from 
whom  we  have  much  to  learn  in  the  practice  of  husbandry,  have  long  been  aware 
°  ‘he  Ta'Ue  °f  the  carrot’  and  cultivate  it  extensively  as  a  field  plant.  A  crop  of 
the  white  or  Belgian  carrot  produced  upwards  of  twenty-six  tons  to  the  acre,  from 
seed  sown  u>  the  second  week  in  April,  in  flat  drills  eighteen  inches  apart,  and 
without  any  manure.  Another  experiment  reported  to  the  society  shows  the  pro¬ 
duce  to  be  nearly  thirty-eight  tons,  certainly  an  enormous  crop,  and  at  the  usual 
price  of  carrots,  affording  a  return  of  upwards  of  one  hundred  and  forty  pounds 
sterling,  while  the  expense  of  cultivation  is  not  materially  different  from  that  of  the 

other  green  crops.  &e  Journal  of  the  Royal  English  Agricultural  Society ,  vol  ii 

p.  40. 
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specise  of  live  stock,  and  they  form,  in  all  cases,  a  palatable  and  nu¬ 
tritious  food. 

The  usual  application  of  carrots  in  the  farm  is  as  food  for  the  horses 
during  the  winter,  and  so  nutritious  an  article  of  food  do  they  form, 
that  when  given  with  cut  straw  and  hay,  the  animals  are  kept  in  ex¬ 
cellent  condition,  and  will  perform  their  work  without  the  usual  al¬ 
lowance  of  corn.  They  are  also  given  to  milch  cows,  and  impart  a 
rich  flavour  to  both  milk  and  butter.  They  form  excellent  food  for 
pigs,  and  when  boiled,  and  mixed  with  farinaceous  matters,  for  poultry. 
In  the  distillery,  owing  to  the  great  proportion  of  sugar  in  their  com¬ 
position,  they  yield  more  spirit  than  the  potato,  the  usual  quantity 
being  twelve  gallons  to  the  ton.  The  various  uses  to  which  they  are 
applied  in  the  culinary  art  are  well  known. 

The  diseases  incidental  to  the  carrot  are  only  those  which  are  com¬ 
mon  to  most  plants,  as  mildew,  and  the  attacks  of  insects.  The  mil¬ 
dew  and  worms  at  the  root  sometimes  injure  crops,  and  are  to  be 
guarded  against,  as  far  as  practicable,  by  a  proper  choice  of  soil,  and 
season  of  sowing. 

The  badness  of  the  seed,  it  has  been  said,  is  chiefly  the  cause  of 
failure  of  the  carrot.  T his,  to  a  certain  extent,  can  be  guarded  against, 
as  the  farmer  can  generally  save  his  own  seed.  For  this  purpose 
some  of  the  most  perfect  and  best-shaped  roots  are  selected  when  the 
crop  is  taken  up,  and  preserved  in  a  dry  place  through  the  winter, 
the  tops  being  previously  cut  off.  Care  is  to  be  taken,  in  cutting  off 
the  top,  not  to  injure  the  crown  of  the  root,  and  it  is  also  of  impor¬ 
tance  to  protect  the  roots  from  frost.  They  are  to  be  taken  out  and 
planted  in  February  or  March,  according  as  the  season  has  become 
fine.  Ihe  seed  is  in  no  danger  of  being  contaminated  by  any  other 
plant  growing  near  it,  as  in  the  case  of  the  turnip,  though  the  number 
of  plants  belonging  to  the  same  natural  order  which  are  met  with  in 
the  fields  as  weeds  is  great.  In  August  the  seed  will  be  ripe,  and 
may  be  gathered.  It  is  best  preserved  on  the  stalks  until  it  is  wanted 
to  be  used.  This  is  the  most  certain  mode  of  procuring  genuine  and 
new  seed,  but  still  it  will  be  found  advisable  to  change  it  occasionally. 
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“THE  PARSNIP. 

The  parsnip,  Paslinica  mtiva>  is  a  biennial  plant  wjth  g  fusiform 

oot  l,ke  the  carrot,  and  nearly  equal  in  its  products  of  nutritive  and 
channe  matter.  It  is  a  native  of  most  parts  of  Europe,  and  gene 

y  cultivated  in  gardens ;  but  it  is  only  of  late  and  very  partial  i„. 
troduction  as  an  agricultural  plant. 

wJ!or,CUUirVred  Va,ietieS  °f  tHe  ParS"ip  differ  from  ,he  common  or 
so.t,  m  the  same  manner  that  the  cultivated  carrots  do  from  the 

ter  :::^L:ttvine  thick  fle%  roots’ whne  *"«•  - 

thIl7dUofJeer°f  th\ParSn!P  ^  b6en’  fOT  th9  PTt,  confined  to 
tor  fattening  cattle  and  pigs.  It  is  considered’  more  *  “‘“”ed 
carrot,  and  its  produce  is  greater.  The  large  Jersey  parsnip  is  H  e 
;°  ;P^  Tor  cultivation,  whether  in  the  gardens  „  i 

“  r  r.of  ~ich  is  "r a,,d 

should  if  possible,  be  procured  from  the  JJTjeZy as  TTf 
sale8!!"  P"”,P  ^  ”  “ed"hol*  —ly  Ittains  the 

The  seeds  oftheparsnip  may  be  sown  either  in  autumn  or  in  snrin 

1  ^  benSUCCeSsfully  cultivated  on  soils  which  are  more  or  less  ciavev 
especially  on  those  which  are  thoroughly  drained,  and  have  received 

cep  ,  age.  The  latter  circumstance  is  essential  for  the  produc 
1  n  of  this  crop  in  every  situation. 

the1chaerrPorPratti°n  ^  ^  f°r  ^  '’"“V  is  simil»  “>  that  for 

,  but,  instead  of  preparing  it  in  the  spring,  a  preferable 

a  W°Uld  fbe  ‘°  PreP"e  “■  ‘he  autumn,  the  weather  being  gene 
•  ally  more  favourable  for  conducting  field  operations  at  ,h  § 

‘hail  early  in  spring  ;  and  after  the  preparation  of  it  l 

may  be  formed  into  drills  for  the  purpose  of  keeping  it  drv  t 

out  the  winter  When  the  proper  time  arrives  for  sowing  o'ect 

e  cn  5  mere  y  require  harrowing  down,  and  the  land  is  then  at 

2  A 
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once  ready  for  being  again  formed  into  drills  for  the  reception  of  the 
manure. 

Well-fermented  manure  is  necessary  for  the  parsnip,  for  the  reasons 
already  stated  in  treating  of  the  culture  of  the  carrot,  and  the  mode 
of  sowing  is  the  same  as  in  the  case  of  that  plant. 

The  time  of  sowing  is  generally  in  the  beginning  of  March,  as  the 
land  will  seldom  be  in  a  fit  state  to  receive  the  seed  before  that  time. 
Although  it  may  be  sown  in  autumn,  the  spring  sowing  is  in  most  cases 
preferred. 

The  quantity  of  seed  may  be  from  four  to  five  pounds  an  acre.  It 
must  be  new,  because,  when  more  than  one  year  old,  it  does  not  ve¬ 
getate  freely.  It  is  sometimes  steeped  previous  to  sowing,  to  make 
the  young  plants  come  up  quickly ;  but  this  is  not  essential,  for,  at 
the  period  at  which  it  must  be  sown,  there  is  sufficient  moisture  in 
the  ground  to  cause  germination  to  take  place. 

The  after-culture  is  not  materially  different  from  that  of  the  carrot, 
and  consists  in  hoeing  and  thinning  the  crop,  and  keeping  it  free  from 
weeds. 

The  crop  is  ready  for  use  when  the  leaves  begin  to  decay.  It  may 
be  taken  up  and  stored  like  the  carrot,  or  left  in  the  ground,  to  be 
taken  up  as  required  for  use.  It  is  not  much  liable  to  be  injured  by 
frost,  but  it  should  not  be  left  in  the  ground  after  the  beginning  of 
February,  because  the  flower-stalks  will  then  begin  to  appear,  after 
which  the  roots  become  hard  and  deficient  in  nutriment.  When 
stored  in  heaps,  and  kept  dry,  the  crop  may  be  preserved  without 
being  sensibly  deprived  of  its  nutritive  properties  until  the  month  of 
May. 

The  produce  is  usually  much  greater  than  that  of  the  carrot  under 
similar  circumstances.  Instances  frequently  occur  of  thirty  tons  being 
produced  to  the  acre,  and  twenty  tons  per  acre  is  considered  an 
average  crop.  The  produce  will,  however,  be  very  variable  accord¬ 
ing  to  soil  and  situation. 

The  crop  is  applied  to  the  same  purposes  as  that  of  the  carrot.  In 
the  fattening  of  cattle  it  is  found  equal,  if  not  superior,  to  that  root ; 
and  when  this  circumstance  is  taken  into  consideration,  in  conjunction 
with  the  greater  amount  of  produce,  it  appears  somewhat  singular  that 
its  cultivation  has  not  become  more  extended.  All  animals  are  fond 
of  the  parsnip.  The  result  of  experiment  has  shown  that  not  only 
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with  anbUtf,h0gS  a,’d  T1117’  beCOme  fat  much  *><>»«  *haii  when  fed 
and  sweet.  “  ^  ^  ^  ^  meat  'S  mUch  more  delicious 

as  ^:r::r7;:  dorestic  eco,,omy’ is  near,y  ,he  same 

fish  and  •  •  j  ,  much  esteemed  to  be  eaten  with  salted 

Like  the  I"  ‘  7;fUl,Vegetable  the  «^e„  of  the  cottager. 

it  may  also  be  used  in  the"  °f  SPirits  b?  distillation,  and 

j  SO  oe  used  in  the  manufacture  of  wine. 

carrot  "Z  the  ^  -me  as  for  that  of  the 

liable  to  -u5  “°!f  ^  luXuriant  than  ‘he  carrot,  it  is  less 

e  to  mildew  and  the  attacks  of  worms  •  but  Pminll  ,  , 

forked,  if  the  soil  be  not  deep  and  well  pulverized  ndte 
minutely  divided  and  equally  distributed  '  ®  “ 


—  "  VJ  S 


In  treating  of  the  culture  of  the  turnip  we  havo 
mention  the  value  of  the  different  species  of  foe  »  0CCaS,01, 
as  affording  large  and  nutritious  supplies  f,0"1 

for  the  various  domestic  animals.  The  cabb  "  is  «  T*"  “ 

I  he  wild  cabbage,  from  which  the  cultivated  kinds  are  derived  is  a 

lutle  plant  growing  upon  our  sea  coasts,  and  would  be  alto.  ,u 
deserving  of  notice  were  it  not  for  altogether  un- 

whose  origin  is  traced  to  it  n  t  'fl  "umerous  and  valuable  plants 
is  ti  aced  to  it,  notwithstanding  their  remark^!*  m  •* 

,rr  -  -  ~:::z 

Of  our  agricultural  plants.  Nor  can  a  m  m°St  feservmg  varieties 

r;rr — * 

r;; ■-  ** 

growth  in  the  Brussels  sprouts  r  d  rr  ^  f°™S  °r  habits  of 
rou^other  varieties  adapted  for  fil./l  ^  ^ 

be  conveniently  **  ^ 

L  Those  which  bear  their  leaves  on  stalks,  without  being  formed 

2  A  2 
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into  a  head.  Some  of  these  have  crisped  leaves,  and  are  a  class  of 
hardy  pot-herbs  everywhere  familiar  in  the  culture  of  the  garden. 
Others  have  smoothish  leaves,  with  long  branched  stems.  These 
comprehend  the  largest  and  most  productive  of  all  the  cabbages — the 
Jersey  cole,  the  thousand-headed  cabbage,  and  others. 

2.  Those  whose  leaves  are  formed  into  a  large  head.  These  com¬ 
prehend  the  larger  cabbages  cultivated  in  the  fields. 

3.  ThoSe  whose  roots  become  napiform,  as  the  Kohl-rabi.* 

The  cabbages  of  the  first  class  are  much  esteemed  as  garden  plants, 
but  they  are  considered  inferior  for  agricultural  purposes.  Their 
leaves  are  stripped  off  from  time  to  time  as  they  are  required  for  use  ; 
and  as  these  are  constantly  supplied  with  fresh  leaves,  the  plants  yield 
a  succession  of  green  food  throughout  a  great  part  of  the  season,  and 
they  continue  growing  for  a  great  length  of  time. 

The  second  class  comprehends  the  sorts  most  esteemed  for  field- 
culture.  The  leaves  of  these  are  formed  into  a  head,  which  is  com¬ 
pact,  and,  in  favourable  situations,  attains  a  large  size.  One  of  these 
sorts  is  known  by  the  name  of  the  Large  field  cabbage,  and  other 
esteemed  sorts  are  the  Scotch,  Strasburgh,  and  Drumhead. 

The  remaining  class  consists  of  those  whose  roots  become  napiform. 
Of  these  varieties,  the  principal  is  the  Kohl-rabi.  This  plant  is  cul¬ 
tivated  in  Germany  and  the  north  of  Europe,  where  it  is  a  valuable 
resource  for  cattle  in  winter.  It  differs  most  essentially  from  all  the 
other  varieties  of  B .  oleracea ,  in  having  its  stems  towards  their  upper 
extremity  swollen  out  into  a  large  globular  pulpy  mass,  in  consistence 
and  texture  somewhat  resembling  a  Swedish  turnip,  from  and  near  the 
summit  of  which  the  leaves  proceed. 

Of  the  different  kinds  the  large  field  cabbage  appears  to  be  best 
suited  for  agricultural  purposes,  as  growing  to  a  large  size,  and  form¬ 
ing  a  nutritious  and  agreeable  food  for  cattle. 

The  cabbage  may  be  cultivated  like  the  turnip,  being  sown  in 
drills,  and  hoed  and  tilled  in  the  same  manner.  The  proper  method, 
however,  of  cultivating  the  cabbage,  is  to  sow  the  seeds  in  the  first 
place  in  beds,  and  afterwards  to  remove  the  young  plants  to  the  situa¬ 
tion  which  they  are  to  occupy.  When  the  seeds  are  sown  at  once 
on  the  drills,  the  preparation  of  the  land  must  then  be  performed  at 
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ieasf  a  month  sooner  than  if  plants  from  the  seed-bed  are  used  con¬ 
sequently  the  best  month  of  the  cleaning  season  is  lost 

W7  l!  thn‘  ^  riCh,Wi“  SUi‘  the  Cabbag6>  but  a  stro"g  lo«m  is  pre- 
Jrs}t  •  f  7"  SU“6ed  Perfect'y  wel1  on  a  clayey  soil,  and,  even  in 

to  be  aft  Tr  a’ge  Cr°PS  haVe  bee"  raised'  The  chief  Particular 

to  be  «  ded  tQ  ,S)  that  the  soiJ  ^  e.her 

liberal  application  of  manure.  7 

The  land  intended  for  cabbage,  after  being  sufficiently  prepared 

covered  by  reversing  the  drills,  which  are  then  ready  for  the  young 
plants.  The  distance  between  the  drills  may  be  tvventy.six  inches, 
or  he  purpose  of  procuring  the  supply  of  plants,  the  seeds  must 
»ovvn  as  early  ,n  spring  as  the  weather  will  permit.  The  seeds 
are  usually  sown  in  beds  about  four  feet  broad  ;  and,  if  the  goodness 

linhfh  See,J  “"I,  fePe"ded  °n’  U  iS  S0'™  rather  thi"’  a"d  covered 

Thi  h"  M  "e  7  emed  6arth  fr°m  the  a%s  between  the  beds. 
This  should  have  been  done  in  March,  and,  about  the  middle  of  May 

or  as  soo„  afterwards  as  possible,  the  plants  are  placed  in  the  drills.’ 

-About  a  quarter  of  a  pound  of  seed  will  be  sufficient  to  produce 
plants  enough  for  an  acre. 

diatlTJ6  y7ng  P'antS  ^  Uken  ^  ‘he  Seed-bed’  a"d  ioime- 

^ately  before^, iting,  the  extremity  of  the  root  is  sometimes  pinched 

to ’nick  7  ,S  7  u°  “  eSSentiab  Tt  iS)  however>  found  necessary 
pick  off  any  tubercles,  or  excrescences,  that  may  appear  on  the 

root  as  these  generally  contain  worms,  which,  if  allowed  to  remain 

Trine  and  elTh ^  V'’8  P!a"tS'  Immersin? the  roots  in  a  mixture  of 
of  ,h  a’  °r  S’  'S  a'S0  USefu‘ t0  Protect  the  fibres  and  pores 

l  ZZ  th  dST  lr°1  dr0Ught‘  THe  Plan‘S  ^  "len  “  along 
nr  t  f  ,  lbe  7  6  dibb6r’  a‘  tbe  distance  of  twenty  inches 

or  two  feet  between  each  plant.  Care  must  be  taken  in  this  operation 

the  IT  P  1106  i116  PkBtS  t0°  deBP’  and  t0  pr6SS  the  earth  firmly  about 
He  lower  extremity  of  their  root.  This  is  effected  by  sinlL  the 

4.  r:  r,t'  „rid “t  ■?*;'  “*  ™  ■  •'—*  * 

>  len  mis  up  the  original  hole  formed  for  the  recenfinn  nf 
the  root  of  the  plant.  If  this  last  point  is  not  attended 

with  the  dibber,  the  plants  will  either  die,  or,  if  kept  alive  by  the 
oisture  of  the  soil  or  rams,  their  progress  will  be  very  slow.  Not 
withstanding  all  the  care  that  can  be  taken,  the  plants  will  droop  for' 
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awhile  after  planting,  especially  if  the  weather  remain  dry,  in  which 
case,  watering  would  be  advisable ;  but  when  the  planting  process  is 
properly  performed,  they  will  soon  recover. 

The  after  culture  of  the  cabbage  consists  in  tilling  the  intervals 
between  the  rows  for  pulverizing  the  soil  and  destroying  any  weeds 
that  may  spring  up.  The  crop  usually  continues  to  grow  during  the 
early  part  of  the  winter,  and  is  consumed  by  the  cattle  in  the  spring. 
When  intended  for  consumption  in  the  beginning  of  winter,  the  seed 
should  be  sown  in  the  previous  autumn,  and  planted  out  in  the  drills 
in  the  month  of  May. 

The  cabbage  does  not  bear  storing  like  the  turnip,  and,  therefore, 
the  crop  must  be  taken  up  as  it  is  consumed.  Cabbages  are  taken  up 
by  cutting  off  the  heads  with  a  hook  or  knife  ;  but  the  roots  should 
not  be  allowed  to  remain  any  considerable  length  of  time  afterwards 
in  the  ground,  as  they  send  forth  a  profusion  of  shoots,  which  rise  to 
seed,  and  thus  exhaust  the  soil  in  a  great  degree.  They  may  be 
boiled  or  steamed,  but  they  are  usually  given  in  a  raw  state.  They 
are  relished  by  all  feeding  animals,  but  they  are  chiefly  valued  for  the 
feeding  of  milch  cows. 

It  is  no  uncommon  thing  to  raise  single  cabbages  that  weigh  upwards 
of  thirty  pounds  ;  and  even  supposing  the  average  weight  of  each  to 
be  far  short  of  that  amount,  a  very  large  return  would  be  produced  to 
the  acre.  Thirty  tons  may,  perhaps,  be  regarded  as  an  average  pro¬ 
duce  of  this  crop. 

The  cabbage  is  more  nutritive  than  the  turnip,  and  will  support  a 
greater  number  of  animals  from  a  given  extent  of  land;  but  its  culture 
is  more  hazardous,  and  attended  with  greater  expense.  It  cannot, 
however,  be  properly  compared  with  the  turnip ;  for  while  the  latter 
is  suited  to  the  lighter  soils,  the  former  succeeds  only  on  those  of  an 
opposite  description.  In  this  respect  it  bears  an  additional  value,  and 
may,  with  propriety,  be  cultivated  on  those  soils  which  are  unsuited 
to  the  growth  of  turnips.  On  clay  farms,  it  has  been  seen,  that  turnips 
cannot,  with  advantage,  enter  largely  into  the  course  of  cropping,  and 
the  same  remark  applies  equally  to  most  of  the  plants  included  in  this 
chapter  ;  and,  in  this  case,  the  culture  of  the  cabbage  may  be  advisa¬ 
ble.  To  the  cottager  and  small  farmer,  the  culture  of  the  cabbage 
maybe  recommended  with  the  greatest  propriety  ;  and,  in  the  various 
plans  that  have  been  proposed  for  supporting  the  greatest  number  of 
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cattle  on  a  given  extent  of  land,  as  suited  to  this  class  of  our  popula¬ 
tion,  the  cabbage  invariably  occupies  a  distinguished  place. 

To  save  cabbage-seed,  select  a  few  fine  specimens,  and  plant  them 
by  themselves,  where  they  will  be  in  no  danger  of  being  contaminated 
by  others  of  the  Brassiea  tribe  when  in  flower.  The  seed,  if  properly 
pieserved,  will  keep  for  many  years. 

The  diseases  of  the  cabbage  are  the  same  as  those  of  the  turnip, 
with  the  exception  of  the  forked  excrescence.  On  the  roots  of  the 
plants  are  frequently  found  knobs,  which,  in  the  preparation  for  trans¬ 
planting,  should,  as  has  been  already  observed,  be  carefully  removed. 


VII.— .RAPE. 

Another  important  plant  of  the  Brassiea  tribe  is  the  rape.  It  is  an 
indigenous  biennial  plant.  There  are  several  varieties  of  rape  which 
may  be  cultivated,  either  distinguished  by  the  roughness  or  smooth¬ 
ness  of  the  leaves,  or  by  producing  a  fusiform  root.  The  variety  best 
adapted  for  cultivation  in  this  country  is  the  smooth-leaved  rape, 
which  produces  abundance  of  both  leaves  and  seeds.  The  fusiform- 
rooted  variety  of  this  plant  is  but  partially  cultivated,  the  produce 
being  small,  either  ror  the  feeder  or  oil  manufacturer. 

The  rape  is  a  hardy  plant,  and  has  a  wider  range  of  soils  than  the 
turnip.  It  may,  indeed,  be  grown  with  advantage  on  almost  any 
description  of  soil,  although  the  value  of  the  crop  will  depend  on  the 
state  of  the  land  with  regard  to  fertility.  It  is  well  suited  to  peaty 
soils,  and  is,  in  many  cases,  the  most  profitable  crop  that  can  be  pro¬ 
duced  on  newly  broken-up  land. 

The  manner  of  cultivating  rape  is  very  similar  to  that  of  the 
turnip,  when  it  is  grown  for  its  roots  and  leaves  ;  but  it  is  somewhat 
different  when  the  object  in  growing  the  crop  is  for  its  seeds.  In  the 
latter  case,  much  more  care  and  attention  are  necessary,  and  an  earlier 
period  of  sowing  must  be  adopted.  The  most  valuable  application  of 
the  crop  in  this  country  is  as  food  for  cattle  and  sheep,  our  climate 
being  too  precarious  to  depend  on  saving  the  seed. 

The  preparation  of  the  land  for  rape  may  be  the  same  as  that  for 
the  turnip  ;  and,  after  being  duly  prepared,  it  is  to  be  formed  into 
drills,  manured,  and  the  seeds  soym  precisely  as  in  the  case  of  the 
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turnip,  but  with  much  narrower  intervals  between  the  rows.  The 
seeds  may  also  be  sown  in  rows  upon  a  flat  surface,  the  manure 
having  been  previously  incorporated  with  the  soil,  by  spreading  it 
on  the  surface  of  the  land  previous  to  the  last  ploughing,  and  then 
ploughing  it  down.  When  manure  is  applied  to  rape,  the  better  plan 
is,  however,  to  form  the  land  into  raised  drills,  as  the  plants  have  then 
the  full  benefit  of  the  manure,  and,  being  completely  covered,  its 
effects  are  more  powerful  and  permanent. 

The  season  of  sowing  should  be  nearly  the  same  as  for  the  later 
varieties  of  turnips  ;  but  it  admits  of  being  sown  much  later  than  the 
turnip,  and,  therefore,  when  the  land  cannot  be  prepared  in  a  proper 
time  for  that  plant,  rape  may  be  grown.  Rape  may  be  sown  at 
almost  any  period  from  the  end  of  July  to  the  end  of  September  ; 
and,  under  favourable  circumstances,  a  large  quantity  of  green  food 
may  be  secured  for  consumption  in  the  spring,  even  when  sown  at  the 
latter  period.  The  quantity  of  seeds  may  be  from  four  to  five  pounds 
an  acre. 

The  manure  commonly  applied  in  the  cultivation  of  rape  is  that  of 
the  farm-yard  ;  but,  instead  of  this,  bruised  bones  may  be  employed, 
Rape  dust  may  be  also  used,  with  good  effect. 

The  after-culture  of  the  rape  nearly  resembles  that  of  the  turnip. 
The  crop  is  to  be  hoed  after  the  plants  have  come  above  ground,  and 
fully  assumed  their  second  leaves.  They  are  then  thinned  out  to  the 
distance  of  five  or  six  inches  from  each  other,  and  the  weeds  are  to 
be  kept  down  during  the  growth  of  the  crop.  The  plants  bear  trans¬ 
planting  well,  and  advantage  may  be  taken  of  this  property  to  fill  up 
any  blanks  that  may  appear. 

This  method  of  cultivating  rape  is  adopted  when  it  is  grown  as  a 
rincipal  crop  ;  and  when  the  culture  of  it  is  conducted  in  this  manner 
the  produce  will  be  large.  But  rape  is  frequently  grown  as  an  inter¬ 
mediate  crop,  by  which  a  second  crop  is  obtained  from  the  land  in 
the  same  season.  Thus  after  the  removal  of  the  oat  crop,  a  tolerable 
crop  of  rape  may  be  produced  in  the  succeeding  spring,  by  merely 
sowing  the  rape  seed  on  the  newly  turned  up  furrow  of  the  oat  stub¬ 
ble.  After  flax,  and  early  potatoes  especially,  a  good  crop  may  be 
expected,  as  either  of  these  is  removed  sufficiently  early  off  the  land 
or  the  purpose;  besides  the  land  is  left  in  a  good  state  for  the  young 
rap »  plants. 


RAPE. 


3G] 


When  rape  is  cultivated  as  an  intermediate  crop,  the  culture  m, 
he  more  simple  than  that  already  described.  A  sLle  ploughing 

r""'  7"f *“  *  .b.  LtSTT! 

hen  sown  broadcast,  along  the  surface.  But,  as  rape  is  found  to  bear 
ransp  an  mg  well,  the  preferable  plan  is  to  sow  the  seeds  in  a  bed  in 
e  month  of  July,  and  the  plants  will  have  attained  a  considerable 

crop  to  which  ,hey  succeed  wm  *«» ■— d 

The  plants  are  sometimes,  in  this  case,  put  into  the  ground  at  the 
same  time  that  the  land  ,s  ploughed,  being  placed  at  regular  distances 
aong  every  second  or  third  furrow-slice,  according  to  the  distance 

nloimh  fT  r  °fplantS  Sh°Uld  be  aSUndCT>  and 

plough,  following,  covers  the  roots  of  the  plants  with  the  next  furrow- 

S  ice,  and  so  on,  until  the  whole  is  finished.  This  mode  is  expedi¬ 
tious,  but  it  is  defective  in  this,  that  the  earth  is  not  properly  pressed 
to  the  roots  of  the  plants;  but  it  is  less  so  than  if  it  had  occurred  at. 
an  earlier  period  of  the  season,  as  the  plants  are  less  liable  to  suffer 
f.om  drought.  To  remedy  this  defect,  the  plants  may  be  put.  into 

e  grount  y  tie  dibber,  the  land  having  been  previously  well  har- 
rowed  after  ploughing. 

Rape  is  chiefly  prized  as  food  for  sheep.  The  stems  and  leaves  of 
the  crop,  as  food  for  these  animals,  are  scarcely  surpassed  by  any 
ot  er  vegetable,  in  nutritious  properties,  and  in  being  agreeable  to 
their  taste.  The  crop  is  fed  off  occasionally  from  the  beginning  of 
ovember  to  the  middle  of  April,  being  found  of  great  value  in°the 
former  period  for  fattening  old  sheep,  and,  in  the  latter,  for  support¬ 
ing  ewes  and  lambs.  It  also  affords  excellent  food  for  milch  cows 
causing  them  to  give  an  abundant  supply  of  milk. 

But  the  rape,  it  has  been  said,  is  frequently  cultivated  for  its  seeds 
oth  for  the  purpose  of  reproduction,  and  being  manufactured  into 
Oil.  In  this  case,  it  is  to  be  regarded  as  an  exhausting  crop,  the 
leaves  affording  but  a  small  quantity  of  manure,  and  they  are  some¬ 
times  burned  for  the  potash  they  contain.  When  the  plants  are  al¬ 
lowed  to  ripen  their  seeds,  the  proper  season  for  sowing  is  in  the 
summer,  or  early  in  autumn,  as  when  cultivated  for  forage,  and  they 
will  ripen  their  seeds  in  the  following  summer. 

In  this  case,  the  crop  comes  into  flower  in  the  succeeding  May,  if 
the  season  has  been  favourable;  and  in  the  month  of  July  the  seeds 
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will  be  ripe,  after  which  no  time  is  to  be  lost  in  reaping  the  crop,  that 
no  loss  may  be  sustained  by  the  shedding  of  the  seeds.  To  prevent 
this,  it  is  usually  thrashed  before  being  removed  from  the  field,  if  the 
weather  be  fine,  a  temporary  thrashing  board  being  formed,  with 
winnow-cloths  spread  underneath. 

Besides  the  green  leaves  of  rape  being  used  for  feeding  sheep  and 
cattle,  they,  as  well  as  horses,  are  found  to  eat  the  smaller  dry  twigs, 
or  branches  of  the  plants,  with  avidity,  after  the  ripe  seed  has  been 
thrashed  out ;  and  the  thicker  portions  of  the  stalks  may  be  employed 
as  litter.  This  practice  of  disposing  of  the  straw,  or  offal,  yields  a 
greater  return  of  manure,  and  is,  therefore,  deservedly  recommended 
as  preferable  to  that  of  burning  it,  as  is  generally  done  by  such  as 
grow  the  seed  for  the  oil  manufactory. 


XI.  CULTURE  OF  LEGUMINOUS  PLANTS. 

The  culture  of  the  leguminous  field-plants,  the  seeds  of  which  are 
used  either  as  food  for  man  or  cattle,  forms  but  a  very  inconsiderable 
portion  of  the  labours  of  the  husbandman  in  this  country.  A  field 
of  beans  or  peas  is  only  occasionally  to  be  met  with,  even  in  the 
best  cultivated  districts  ;  and,  although  a  corner  of  a  field  sown  with 
vetches  is  more  frequently  seen,  yet  the  quantity  is  much  smaller 
than  is  consistent  with  a  good  system  of  husbandry  in  our  climate. 
The  small  space  devoted  to  the  culture  of  this  class  of  plants  pro" 
ceeds,  in  a  great  measure,  from  ignorance  respecting  their  habits  of 

growth  and  modes  of  culture,  as  well  as  the  advantages  to  be  derived 
irom  their  cultivation. 

The  seeds  of  the  cultivated  legumes  are  considered  to  be  the  most 
nutritive  of  vegetable  substances  grown  in  temperate  climates.  They 
contain  a  large  portion  of  matter  analogous  to  animal  substances, 
having,  when  dry,  the  appearance  of  glue,  and  being  as  nourishing  as 
gluten.  On  the  Continent  they  supply,  to  a  great  extent,  the  place 
of  animal  food  to  the  working  classes ;  and,  in  Germany,  it  is  stated 
that  the  labourers  are  dissatisfied  unless  they  receive  a  meal  of  le¬ 
gumes  at  least  twice  a  week.*  The  straw,  or  haulm,  when  cut  before 
it  is  dead  ripe,  is  more  nourishing  than  that  of  any  of  the  cereal 
grasses.  But  leguminous  plants  are  not  only  more  nourishing  to 
man  and  animals,  but  even  to  vegetables  they  may  be  said  to  supply- 
food  ;  since  they  are  not  only  known  to  be  less  exhausting  to  the  soil 
than  most  other  plants,  but  some  of  them  have  been  ploughed  down 
in  a  green  state  for  manure  from  the  earliest  times.  When  cultivated 
or  their  seeds,  they,  doubtless,  exhaust  the  soil  in  a  greater  or  less 
egree,  but  much  less  than  the  cereal  grasses.  The  cultivated  legu¬ 
minous  plants  deserving  of  notice  in  this  country  are  the  bean  the 
pea,  and  the  vetch  or  tare. 
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I.— THE  BEAN. 

The  bean  belongs  to  the  genus  Vicia ,  of  which  there  is  reckoned 
but  one  species  adapted  to  field-culture, — - 

Vicia  Faba — Common  cultivated  bean. 

Great  diversities  in  the  habits  and  appearance  of  the  plant  have  been 
produced  by  the  effects  of  climate,  soil,  and  culture.  There  is,  per¬ 
haps,  no  other  grain,  over  the  shape  and  colour  of  which  these 
circumstances  have  so  much  influence  as  in  the  case  of  the  bean. 
Thus,  in  a  warm  dry  summer,  the  sample  is  always  plump,  and  white 
in  colour,  particularly  if  followed  by  a  dry  harvest,  and  more  so  when 
cultivated  on  a  strong  rich  clay,  than  on  a  light  soil,  and  when 
drilled  than  when  sown  broadcast.  But  the  great  diversity  of  ap¬ 
pearance  in  some  samples  of  the  common  bean,  is  owing  more  to  a 
mixture  of  varieties  than  to  any  other  cause.  That  such  a  mixture 
exists  is  rendered  apparent  by  examining  a  field  of  beans  in  full 
flower,  when  they  will  be  seen  to  present  an  infinite  diversity  in  the 
colour  of  their  flowers;  and,  although  this  may  not,  and  does  not 
always  precede  a  different  colour  or  form  in  the  seed,  yet  it,  doubt¬ 
less,  constitutes  a  variety,  and,  therefore,  the  seeds  are  more  likely 
to  vary  than  if  the  flowers  were  all  the  same. 

The  varieties  of  the  bean  cultivated  in  the  garden  are  numerous, 
but  those  cultivated  in  the  fields  are  comparatively  few.  The  cha¬ 
racters  of  these  two  classes  are  well  defined — 'the  field  beans  being 
grey,  and  the  garden  beans  white ;  although  the  white  varieties  are 
sometimes  cultivated  in  the  field,  and  the  grey  sorts  occasionally, 
though  rarely,  in  the  garden. 

Of  the  white  or  garden-beans  sown  in  the  fields,  the  mazagan  and 
the  long-pod  are  almost  the  only  sorts.  Of  the  grey  or  field-beans, 
that  known  as  the  horse-bean,  the  small  or  tick-bean,  and  the  Heli¬ 
goland,  are  the  chief  sorts.  A  variety  is  cultivated  in  some  parts  of 
England,  called  the  winter-bean,  recently  introduced  from  the  Conti¬ 
nent,  which  is  planted  in  October  in  the  usual  manner,  and  is  ready 
for  cutting  down  in  the  end  of  July,  or  beginning  of  August. 

I  he  mazagan,  and  the  long-pod,  though  chiefly  confined  to  the 
gardens,  are  sometimes  cultivated  in  the  fields.  The  kinds,  however, 
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most  important  to  .the  farmer,  and  forming  the  subjects  of  common 
cultivation  in  the  fields,  are  the  grey  varieties.  The  horse-bean  is 
generally  considered  more  hardy  than  the  tick ;  but  the  latter  is 
regarded  as  of  better  quality,  and  more  productive.  The  Heligo 
land  is  but  a  short  time  cultivated  in  this  country,  but  it  seems°  a 
valuable  variety,  being  very  productive. 

In  the  choice  of  sorts,  attention  should  be  paid  to  the  time  of 
ripening,  as  well  as  to  the  productiveness  of  the  crop.  The  late 
period  at  which  it  is  ready  for  harvesting,  is  more  against  its  cultiva- 
tion  in  our  variable  climate,  than  any  other  circumstance;  and  a 
variety  which  would  remedy  this  defect,  by  ripening  a  few  weeks 
earher  would  be  much  more  valuable.  On  this  account,  the  winter- 
ean  already  mentioned  is  deserving  of  attention.  In  the  selection 
o  beans  for  seed,  care  should  be  taken  to  choose  such  as  are  hard 
and  bright,  without  being  shrivelled  in  their  appearance. 

ie  Best  soils  for  beans  are  clays  and  strong  loams.  Thev  are 
sometimes  cultivated  on  light  soils,  but  such  soils  are,  by  no  means, 
proper  for  them,  those  to  which  they  are  adapted  being  of  the  hea¬ 
vier  class.  In  the  rotation  of  cropping,  the  bean  is  regarded  as  well 
suited  to  prepare  the  land  for  wheat,  and  its  value  as  an  agricultural 
p  ant  depends,  ,n  a  great  degree,  on  this  circumstance.  Before  bean 
cultivatron  was  introduced  on  heavy  clay  soils,  the  summer-fallow 
as  considered  ind.spensable  in  the  preparation  of  them  for  wheat; 

but  .  has  been  found  that,  from  the  complete  tillage  which  the  bean 
admits  of  being  given  to  the  land  during  the  growth  of  the  crop,  it 
is  a  good  preparation  for  a  corn  crop,  and,  when  combined  with  tho¬ 
rough  draining,  it  bids  fair  to  supersede  the  necessity  of  a  naked 
fallow,  at  no  distant  day.  The  introduction  of  turnips  into  common 
cultivation  enabled  the  farmer  to  dispense  with  the  summer-fallow 
on  the  class  of  soils  to  which  that  crop  is  adapted;  and  what  was 
e  ected  by  turnips  on  the  lighter  class  of  soils,  will  be  effected  by 
mans  on  those  of  an  opposite  description. 

In  the  preparation  of  the  land,  much  depends  upon  the  nature  of 
the  sod,  and  the  state  of  the  weather;  for,  as  beans  must  be  sown 

early  in  spring,  it  is  often  impossible  to  give  it  all  the  culture  which 
a  careful  farmer  would  wish  to  bestow.  In  all  cases  it  is  ,0  be 

ploughed  with  a  deep  furrow  after  the  harvest,  as  in  the  case  of  the 
summei -fallow,  and  the  preparation  of  the  land  for  green  crops;  and 
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similar  precautions  are  to  be  taken  for  preserving  the  land  in  a  dry 
state  during  the  winter.  As  early  in  the  spring  as  it  is  sufficiently 
dry  to  be  worked,  the  preparatory  operations  of  ploughing,  harrowing, 
and  gathering  weeds,  are  to  be  commenced,  and  carried  on  until  the 
soil  is  well  pulverized  and  cleared  of  weeds.  At  this  period  of  the 
season,  however,  these  objects  can  be  but  imperfectly  attained,  and 
frequently  a  single  ploughing  is  all  the  tillage  that  can  be  given;  but 
a  second  one  will  be  highly  advantageous,  and  should  never  be  omitted 
when  the  land  is  in  a  state  to  receive  it  without  being  injured  by  the 
treading  of  the  working  cattle. 

Beans  should,  in  every  case,  be  cultivated  in  rows.  Though  still 
sown  broadcast  in  several  places,  and  sometimes  dibbled,  they  are 
for  the  most  part  drilled  by  judicious  cultivators.  They  are,  in 
many  cases,  deposited  after  the  plough,  and  covered  by  succeeding 
furrow-slices ;  and  by  this  method  the  crop  rises  in  rows  of  eight, 
sixteen,  or  twenty-four  inches  asunder,  according  to  the  size  of  the 
furrow-slice,  and  the  number  of  slices  intervening  between  each  de¬ 
position  of  seed.  The  seeds  are  sown  by  a  machine  attached  to  the 
plough,  and  the  operation  frequently  takes  place  when  the  land  is 
ploughing  from  stubble,  a  single  ploughing  only  being  given.  The 
crop  is  afterwards  kept  clear  of  weeds,  and  the  spaces  between  the 
rows  pulverized  by  the  horse  or  hand  hoe.  This  method  is  expedi¬ 
tious,  and  may,  in  many  cases,  be  adopted  from  necessity,  it  being 
impossible  to  have  the  land  otherwise  suitably  prepared  in  due  time ; 
but  it  is  slovenly  in  the  extreme,  and  neutralizes,  in  a  great  degree, 
the  advantages  to  be  derived  on  heavy  soils  from  bean  culture. 

Dibbling  the  crop  at  regular  intervals  in  the  rows  is  an  excellent 
mode  of  depositing  the  seed,  and  one  well  calculated  for  the  small 
farmer,  as  the  saving  of  seed  will  more  than  counterbalance  the  addi¬ 
tional  expense  incurred  by  the  process.  The  manure  is  first  deposited 
and  covered  up,  and  on  the  top  of  the  new  drills  thus  formed,  holes 
are  made  into  which  the  seeds  are  dropped,  and  they  are  afterwards 
filled  by  rolling.  When  beans  are  cultivated  to  any  considerable 
extent,  however,  dibbling  is  obviously  impracticable. 

Manure  is  generally  applied  to  the  bean  crop,  and  this  should  be 
the  case  in  every  instance  when  wheat  is  to  succeed.  The  manure 
may  be  spread  upon  the  land  previous  to  the  first  ploughing  in  the 
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autumn,  but  the  better  plan  of  applying  manure  to  the  crop  is  to  lay 
it  in  the  drills  immediately  before  sowing  the  seed. 

The  preparation  of  the  land  for  beans  may  take  place  in  the  autumn, 
and  this  is,  in  many  cases,  the  preferable  practice.  The  land  is  more 
easily  pulverized  and  cleared  of  weeds  in  that  season  than  in  the 
month  of  January  or  February,  when  it  must  otherwise  take  place. 
A  sufficient  number  of  ploughings  and  harrowings  are  given  to  reduce 
it  to  the  required  tilth ;  and  it  is  then  formed  into  drills,  in  which 
state  it  remains  until  the  period  of  sowing  arrives. 

The  season  of  sowing  should  be  as  soon  as  possible  after  the  se¬ 
venty  of  the  winter  is  over ;  for  the  bean,  being  a  slowly-ripening 
plant,  should  be  sown  as  early  as  circumstances  will  allow.  The  month 
of  February  should  be  selected  if  possible,  and  the  sowing  should  not 
be  later  in  any  case  than  the  middle  of  March,  as  the  ripening  of  the 
crop  and  its  safe  harvesting  would  otherwise  be  precarious  in  our 
climate.  They  are  also  sometimes  sown  previous  to  winter,  though 
the  practice  is  not  suited  to  a  cold  and  humid  climate. 

After  the  manure  has  been  regularly  spread  along  the  intervals  of 
the  drills,  the  beans  are  to  be  sown,  either  by  the  sowing  machine  or 
by  the  hand.  When  the  bean  is  cultivated  on  a  large  scale,  the  for¬ 
mer  method  will,  of  course,  be  employed ;  but  the  seeds  may  be 
scattered  along  the  intervals  with  a  sufficient  degree  of  regularity  by 
the  hand.  The  beans  are  covered  by  reversing  the  drills.  The  dis¬ 
tance  between  the  drills  may  be  twenty-six  inches. 

The  quantity  of  seed  will  depend  on  the  soil,  and  the  variety  cul¬ 
tivated.  From  three  to  four  bushels  to  the  acre  may  be  taken  as  the 
average  quantity ;  however,  in  some  cases,  a  much  smaller  quantity 
has  been  employed,  especially  when  the  dibbling  process  is  used. 
When  beans  are  sown  or  planted  thick,  the  pods  fill  only  partially  to 
the  top  of  the  stalk ;  but,  when  thin,  the  plants  will  pod  and  fill  to  the 
bottom.  Whatever  method  of  sowing  is  employed,  it  is  a  common 
practice  to  mix  a  small  quantity  of  peas  along  with  the  beans.  The 
quantity  of  peas  added  must  depend  on  the  nature  of  the  soil,  as, 
strictly  speaking,  peas  cannot  be  grown  on  bean  soils  to  advantage. 

Ihe  after- culture  of  the  bean  commences  with  harrowingjust  before 
the  young  plants  reach  the  surface.  This  operation  takes  place  ten 
or  twelve  days  after  the  beans  have  been  sown.  The  process  of  har¬ 
rowing  should  be  resorted  to  in  all  cases  of  bean  culture,  and  if  it 
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cannot  be  done  immediately  before  the  appearance  of  the  plants 
above  ground,  it  may  be  delayed  till  a  little  after  it.  This  may  ap¬ 
pear  a  rude  operation,  and  yet  it  is  never  hurtful,  as  it  is  found  to 
check  the  growth  of  the  weeds,  and  to  promote  the  vegetation  of  the 
plants,  by  the  more  intimate  comminution  of  the  particles  of  the  soil. 
The  harrow  employed  may  be  that  used  for  covering  the  seeds  of  the 
gramineous  and  other  forage  and  herbage  plants.  In  cases  where  the 
operation  has  been  delayed  until  the  young  plants  are  considerably 
above  ground,  the  harrow  used  for  harrowing  potato  drills,  figured  in 
page  323,  may  be  used  with  good  effect. 

This  process  of  harrowing  being  performed  at  an  early  period  of 
the  season,  and  the  ground  being  laid  comparatively  flat,  the  crop 
may  suffer  much  from  water  stagnating  on  the  surface,  if  the  cross 
channels  are  not  properly  cleaned  out  to  afford  it  a  ready  egress  off 
the  field.  This  is  rendered  the  more  necessary  from  the  circum¬ 
stance  of  beans  being  chiefly  cultivated  on  the  heavier  class  of  soils. 

After  the  crop  has  made  some  progress  sooner  or  later  according 
to  the  state  of  the  weather,  and  that  of  the  soil  with  regard  to  weeds, 
the  horse-hoe  is  employed  in  the  intervals  between  the  rows,  and  fol¬ 
lowed  by  the  hand-hoe  for  cutting  down  such  weeds  as  the  former 
cannot  reach.  In  the  first  hoeing  to  be  given  to  the  plants,  the  single¬ 
horse  plough  may  be  employed,  which,  passing  along  the  intervals 
between  the  rows,  makes  a  shallow  furrow  on  each  side  as  near  the 
rows  of  the  plants  as  the  plough  can  go  without  injuring  them,  lay¬ 
ing  the  furrow-slices  towards  the  centre  of  the  interval.  The  weeds 
which  escaped  the  action  of  the  plough  or  horse-hoe  being  carefully 
cut  down  by  the  hand-hoers,  the  whole  remains  about  ten  days  in  this 
state,  when  the  hoeing  operations  are  again  repeated,  and  continued 
until  the  earth  between  the  drills  is  well  pulverized  and  the  weeds  all 
cut  down.  Shortly  after  these  operations  have  been  finished,  the 
double  mould-board  plough  passes  along  the  centre  of  the  intervals, 
so  as  to  lay  up  the  earth  close  to  the  plants.  The  advantages  result¬ 
ing  from  this  earthing-up  are,  however,  said  to  be  counterbalanced 
by  the  trouble  which  it  occasions  in  harvest,  by  rendering  the  surface 
uneven.  It  is  not,  certainly,  an  essential  part  of  the  process,  and  it 
may  be  dispensed  with  unless  the  soil  is  very  wet  and  level.  This 
generally  completes  the  culture  of  the  crop. 

In  unfavourable  seasons  this  crop  hardly  ever  ripens  effectually  ;  and 
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H  is  exceedingly  difficult  to  get  the  straw  in  a  proper  condition  for 
the  stack.  To  hasten  the  process  of  ripening  it  has  been  found  of 
advantage  to  cut  off  the  succulent  tops  of  the  beans,  which,  it  is  said 
occasions  the  crop  to  be  ready  for  reaping  a  fortnight  earlier. 

I  he  harvest  of  beans  is,  at  all  times,  an  object  of  anxiety,  in  con- 
sequence  of  the  danger  to  be  apprehended  from  the  changes  of  wea¬ 
ther  winch  may  be  expected  to  occur  at  that  season,  and  the  serious 
injury  to  which  the  crop  may  be  thus  exposed  before  it  can  be  got 
into  a  fit  state  for  removal  to  the  stack.  Loss  may  be  sustained  in 
hot  weather  by  the  shedding  of  the  pods,  if  the  crop  be  allowed  to 
stand  upon  the  ground  until  it  is  fully  ripe;  and  care  must  also  be 
taken,  m  the  different  processes  of  the  harvest,  in  order  to  secure  the 
full  produce.  The  period  of  ripening  is  also,  in  many  cases,  unequal ; 
for,  in  late  seasons,  the  plant  sometimes  takes  on  a  second  growth. 
When  a  portion  of  the  crop  is  not  thoroughly  ripened,  the  pods  will 
shrink,  and  therr  quality  be  impaired  ;  and,  if  allowed  to  become  over¬ 
ripe,  an  equal  loss  may  be  sustained  by  the  scattering  of  the  grain. 
The  latter  circumstance,  however,  takes  place  more  rarely  than  the' 
former,  as,  in  many  cases,  the  crop  can  scarcely  be  got  thoroughly 
lipened.  Undei  these  circumstances  it  is  unnecessary  to  let  the  beans 
stand  uncut  after  the  beginning  of  October ;  because  any  benefit  that 
may  be  gained  afterwards  is  not  to  be  compared  with  the  disadvan- 
tages  that  accompany  a  late  wheat  seed-time. 

Beans  may  be  cut  either  by  the  scythe  or  by  the  sickle.  They 
should  be  cut  as  near  the  ground  as  possible,  for  the  sake  of  the  straw 
Which  is  of  considerable  value  as  fodder,  and  because  the  best  pods 
are  often  placed  on  the  lower  part  of  the  stem.  It  is  proper  to  let  the 
sheaves  he  untied  for  several  days,  if  the  weather  be  fine,  so  that  the 
winning  process  may  be  hastened ;  and,  when  tied,  to  set  them  on  end 
m  order  that  full  benefit  may  be  derived  from  the  air,  and  the  .rain 
kept  off  the  ground.  The  sheaves  are  bound  with  a  straw  rop^  or 
with  a  single  length  of  wheat-straw,  which  is  better ;  or,  when  pease 
are  mixed  with  the  beans,  by  ropes  formed  of  the  stems  of  the  pease 
twisted  upon  the  spot  at  the  time  of  reaping.  Twelve  or  fourteen 

sheaves  may  be  put  in  each  stook,  as  in  the  case  of  the  cereal  grasses 
but  without  the  hooding  sheaves.  6  ’ 

In  unfavourable  seasons,  when  there  is  a  probability  of  the  cron 
remaining  a  considerable  time  in  the  stook,  it  has  been  recommended 
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to  remove  the  crop,  and  stook  it  in  an  adjoining  field,  so  as  to  ensure 
the  sowing  of  the  wheat  in  due  season. 

The  beans,  when  fully  ready,  are  taken  to  the  stackyard,  and 
formed  into  round  or  oblong  stacks.  A  funnel  through  the  centre 
of  the  stack,  to  which  there  is  free  access  of  air  from  the  bottom  and 
sides,  especially  if  the  stack  be  large,  will  be  found  necessary  to  pre¬ 
serve  the  crop  from  injury.  The  beans  may,  in  the  first  instance,  be 
formed  into  an  oblong  pile  of  only  a  sheaf  in  breadth,  raised  to  the 
height  of  eight  or  ten  feet,  and  covered  with  straw  on  the  top  to  keep 
off  the  rain.  In  this  state  the  air  has  free  access  to  every  part  of  the 
crop,  and  on  the  beans  becoming  thoroughly  dried,  they  may  be 
formed  into  a  stack  better  calculated  to  protect  them  from  injury,  if 
they  are  to  remain  long  unthrashed. 

The  thrashing  of  beans  may  either  be  effected  by  the  thrashing 
machine  or  by  the  flail,  and  the  mode  of  dressing  is  the  same  as  in 
the  common  process  with  other  grains.  Thrashing  by  the  flail  is, 
however,  the  mode  generally  adopted  by  those  farmers  who  give  the 
haulm  as  food  to  working  horses,  as  its  succulence,  when  thus  gra¬ 
dually  thrashed,  is  better  preserved  than  when  a  large  quantity  of  it 
is  prepared  together  by  the  machine. 

The  produce  of  the  bean  depends  more,  upon  the  state  of  the  soil 
and  the  weather  than  any  other  grain  crop,  and  is,  from  these  circum¬ 
stances,  exceedingly  various.  Forty  bushels  to  the  acre  are  regarded 
as  a  good  crop,  and  twenty  as  an  inferior  one.  In  some  cases  the 
produce  has  been  considerably  greater  than  the  former,  while  in  many 
others  it  has  not  much  exceeded  the  latter.  The  produce  of  haulm 
may,  in  general,  be  taken  at  two  tons  to  the  acre. 

Beans  are  chiefly  cultivated  as  food  for  horses,  but  they  are  also 
sometimes  largely  given  to  other  animals,  in  which  case  they  are 
usually  manufactured  into  a  coarse  kind  of  meal.  The  flour  from 
beans  is  more  nutritive  than  that  of  oats,  as  appears  from  the  fatten¬ 
ing  of  hogs  ;  whence,  according  to  the  respective  prices  of  these 
articles,  it  is  considered  that  peas  and  beans  "generally  supply  a 
cheaper  provender  than  oats,  for  horses  as  well  as  other  domestic  ani¬ 
mals.  From  the  peculiar  oily  matter,  however,  which  is  contained 
in  the  bean,  it  is  considered  more  difficult  of  digestion. 

The  straw  of  the  bean,  when  properly  secured,  is  nutritious  and 
wholesome.  When  mixed  with  that  of  peas  it  is  little,  if  at  all,  in- 
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fenor  t°  hay  It  should  either  be  given  when  newly  thrashed,  or  else 

,  tfet  7  a',d  Wel'  comPressed)  as  the  air  is  found  to  affect  materially 
both  its  flavour  and  nutritive  properties.  J 

The  bean  is  a  plant  very  subject  to  disease,  and  in  an  especial  man¬ 
ner  to  injury  from  the  attacks  of  insects.  These  are  most  injurious 
m  dry  weather,  and  being  chiefly  confined  to  the  tops  of  the  plants, 
it  has  been  recommended  to  cut  them  off,  which  may  mitigate  the 
evil ;  but,  in  general,  it  is  without  remedy. 


II.— THE  PEA. 

The  pea  is  the  most  esteemed  legume  in  field  cultivation,  both  for 
tts  seeds  and  haulm.  It  has  been  partially  cultivated  in  various  parts 
of  the  United  Kingdom  from  the  earliest  times,  though  the  extent  of 
and  appropriated  to  its  culture  seems  to  be  on  the  decrease  since  the 
moie  general  introduction  of  herbage  plants  and  roots.  There  are 
various  inducements,  however,  to  the  cultivation  of  peas  on  dry  warm 
sods,  particularly  in  the  vicinity  of  large  towns  ;  for  when  the  crop 
is  good,  and  gathered  green,  few  pay  better  ;  and,  after  it  is  removed, 
the  land  is  readily  prepared  for  turnips. 

Of  the  pea  there  seems  to  be  but  one  species,  from  which  the  great 

number  of  varieties  suited  to  field  and  garden  culture  were  produced’ 
namely,—  '  ’ 

Pisum  sativum — Cultivated  Pea. 

But  the  pea  family  has  often  been  considered  as  including  two  spe¬ 
cies,  /W  arvense,  and  Pisum  hortense,  an  arrangement  which  may 
be  considered  as  founded  rather  in  convenience,  so  far  at  least  as  re¬ 
gards  the  different  purposes  for  which  they  are  cultivated,  than  from 
any  specific  distinction  existing  between  the  plants.  Their  botanical 
characters  are  not,  indeed,  sufficiently  distinct,  nor  permanent  in  their 
uration,.  to  admit  of  their  forming  two  distinct  species;  but,  as  the 
varieties  in  cultivation  are  so  numerous,  some  mode  of  classification 
seemed  to  be  necessary  in  order  to  admit  of  more  easy  reference ;  and 

for  this  purpose  the  arrangement  just  alluded  to  seems  to  have  been 
adopted. 

The  changes  produced  on  this  plant  by  climate,  soil,  and  culture 
are  very  great,  and  hence  the  origin  of  the  numerous  varieties  in  cul- 

2  'b  2 


372 


CULTURE  OF  LEGUMINOUS  PLANTS. 


tivation.  The  different  sorts  may,  however,  be  divided  into  two 
classes — -those  grown  for  the  ripened  seed,  and  those  grown  for  ga¬ 
thering  in  a  green  state  ;  and  these  distinctions  are  further  indicated 
by  a  difference  of  colour,  the  former  being  in  general  grey,  and  the 
latter  white.  The  white  are  usually  cultivated  in  the  gardens,  and 
the  grey  in  the  fields. 

Sometimes  peas  are  cultivated  to  be  used  in  their  green  state,  and 
there  is  no  species  of  cultivation  more  profitable  than  this,  when  it 
can  be  adopted  ;  for  the  peas  being  ready  for  use  in  the  month  of 
June,  time  is  allowed  for  taking  another  crop,  generally  of  turnips, 
in  the  same  season.  When  the  cultivation  of  the  pea  is  practised, 
having  recourse  to  early  sorts  is,  therefore,  of  considerable  impor¬ 
tance  in  the  economy  of  the  farm,  as  the  seeds  may  be  even  ripened 
in  time  for  a  succeeding  crop,  and  the  peas  be  cut  and  secured  while 
there  is  leisure  before  the  commencement  of  the  grain  harvest.  These 
circumstances  being  taken  into  account,  it  appears  that  the  cultiva¬ 
tion  of  the  pea  might,  in  many  cases,  be  extended  with  advantage  ; 
and  there  is  no  doubt  that  it  is  deserving  of  a  greater  share  of  atten¬ 
tion  than  has  hitherto  been  bestowed  on  it  in  this  country. 

Though  taking  up  the  crop  in  a  green  state  under  peculiar  circum¬ 
stances  has  been  found  a  profitable  method  of  disposing  of  the  pro¬ 
duce,  the  general  purpose  of  cultivating  the  pea  is  for  its  ripened 
seeds.  When  these  are  intended  for  boiling,  the  white  kinds  are 
used  ;  but  when  for  the  food  of  horses  and  other  animals,  the  grey 
kinds  are  preferred. 

The  superior  attention  devoted  by  horticulturists,  compared  with 
that  of  agriculturists,  in  procuring  and  proving  the  different  plants 
under  their  care,  is  perhaps  more  clearly  exemplified  in  the  case  of 
peas  than  in  that  of  any  other  tribe  of  plants  whatever,  as  may  be 
seen  by  comparing  the  number  of  white-blossomed,  or  garden  peas, 
in  cultivation,  with  that  of  the  purple-flowered,  grey,  or  field  sorts ; 
and  the  beneficial  results  arising  therefrom  serve  as  a  stimulus  for 
cultivators  to  persevere  in  the  improvement  of  such  sorts  as  are  found 
to  be  best  suited  for  field  culture.  Several  varieties  are  cultivated 
on  the  Continent,  and  are  found  very  productive,  which  are  altoge¬ 
ther  neglected  in  this  country.* 

*  An  account  of  Knight’s  interesting  experiments  on  the  pea,  by  which  so 
many  valuable  varieties  were  produced,  will  be  found  ift  various  papers  in  the 
Transactions  of  the  Horticultural  Society. 
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e  period  ot  sowing  peas  must  vary  considerably,  according  to 
be  intentions  of  the  cultivator,  and  the  varieties  employed.  The 
late-npening  kinds  are  usually  sown  in  February  or  March  ;  the  early- 
npenmg  kinds  in  April,  and  sometimes  so  late  as  the  beginning  of 

The  soil  for  peas  should  be  of  the  lighter  class,  and  of  a  nature 
neither  too  much  exposed  to  humidity  nor  to  drought;  but  the  pea 
will  grow  on  stiff  soils  as  well  as  the  bean,  and  it  has  been  known,  in 
some  seasons,  to  succeed  on  strong  clays.  These  are  not,  however, 
the  proper  soil  for  peas,  as  they  are  adapted  to  the  sandy  or  gravelly- 
soils,  and  to  the  calcareous  rather  than  to  the  siliceous.  In  all  cases 
a  mixture  of  calcareous  matter  is  so  highly  favourable  to  their  growth, 

that  marl  or  lime  is  always  found  to  forward  a  crop  more  than  any 
other  kind  of  manure. 

The  proper  place  for  peas  in  the  rotation  of  cropping  is  after  a 
corn  crop.  The  pea  is  sometimes  the  first  crop  on  newly  broken 
up  grass  land ;  but  this  cannot  be  regarded  as  its  proper  place  in  the 
rotation.  When  the  land  has  been  carefully  cultivated,  it  will  be 
found  in  a  good  state  for  a  corn  crop  after  peas  ;  but  in  this  case  ad¬ 
vantage  is  not  taken  of  its  early  ripening  properties,  by  the  produc- 
tion  of  a  second  crop  in  the  same  season. 

The  preparation  of  the  land  for  peas  is  similar  to  that  already 
described  for  beans;  but  there  is  not  the  same  necessity  for  deep 
tillage  as  in  the  case  of  the  bean. 

Peas  are  sown  either  broadcast  or  in  drills.  The  broadcast  system 
is  that  generally  employed;  but  it  is  obvious,  that  according  to  that 
mode  of  tillage,  this  cannot  be  regarded  as  a  cleaning  crop.  The 
<11  system  is,  therefore,  to  be  preferred,  not  only  as  it  affords  a 
letter  opportunity  of  cleaning  the  soil,  but  the  produce  is  generally 
ound  superior  both  in  quantity  and  quality.  After  peas  cultivated 
m  drills,  the  land  will  also  be  in  such  a  state  of  preparation  for  tur¬ 
nips,  as  only  to  require  a  slight  ploughing,  which  may  be  given  as 
soon  as  the  pea-crop  is  removed,  and  the  turnip  seed  may  be  drilled 
ill  as  quickly  as  possible  upon  the  newly  turned-up  earth. 

I  he  land  being  properly  prepared,  and  pulverized  for  the  reception 
o  t  le  seed,  it  is  to  be  sown  when  the  proper  season  arrives.  The 
seeds  may  be  sown  on  the  flat  surface  by  the  common  corn-drill 
machine,  the  orifices  being  adapted  to  the  larger  size  of  the  seeds  ; 
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or  the  land  may  be  formed  into  drills,  as  in  the  case  of  the  bean,  and, 
alter  the  seeds  are  sown,  it  is  to  be  harrowed  across,  instead  of  split¬ 
ting  the  drills,  by  which  a  sufficient  covering  will  be  given.  The 
seeds  are  also  sometimes  covered  by  the  plough  at  the  same  time  the 
land  is  being  ploughed,  when  they  are  deposited  in  every  second  or 
third  furrow  ;  and  sometimes  in  every  furrow,  in  which  case,  the 
rows  are  only  eight  or  nine  inches  asunder.  This  last  method  is, 
however,  decidedly  inferior  to  either  of  the  preceding.  The  rows 
should,  in  every  case,  be  twenty-six  inches  part. 

Manure  is  rarely  applied  to  this  crop,  nor  is  there  any  neces¬ 
sity  that  it  should,  when  a  crop  of  turnips  is  to  succeed.  When 
a  corn-crop,  however,  succeeds,  it  is  necessary  that  manure  should 
be  applied  to  the  pea-crop,  or  immediately  after  it  is  taken  off  the 
land.  In  the  case  of  applying  manure  to  the  pea-crop,  it  is  spread 
over  the  land,  and  covered  by  the  plough  before  winter,  rather 
than  in  spring,  as  the  application  of  manure  directly  to  the  crop, 
causes  it  to  run  too  much  to  straw.  But  if  the  soil  be  deficient  in 
calcareous  matter,  lime  or  marl  may  be  applied  with  good  effect  to 
the  pea-crop. 

The  quantity  of  seed  must  vary  in  different  cases  and  circumstances, 
according  to  the  time  and  manner  in  which  the  crop  is  put  into 
the  ground;  but,  in  general,  it  may  be  from  two  and  a  half  to  three 
bushels  to  the  acre,  the  early  sowings  having  the  largest  proportion 
of  seed.  Steeping  the  seed  is  never  practised  as  a  preventative  of 
disease,  but  it  is  occasionally  performed  with  late  sowings  to  hasten 
the  process  of  germination.  To  the  seed  of  the  early-sown  varieties, 
a  proportion  of  beans  is  usually  added  ;  and  this  is  a  good  practice, 
the  tall  and  erect  stems  of  the  beans  affording  a  support  to  the  other. 
It  is  for  this  purpose  alone  that  beans  are  sown,  and  not  with  a  view 
of  increasing  the  value  of  the  crop  by  the  produce  of  the  beans.  The 
seeds  are  easily  separated  after  being  thrashed,  being  of  such  unequal 
size. 

The  after  culture  given  to  peas  is  that  of  hoeing  and  hand  weed¬ 
ing.  These  operations  are  commenced  when  the  plants  are  a  few 
inches  above  ground,  the  intervals  between  the  drills  being  pulverized, 
and  the  weeds  growing  among  the  crop  destroyed;  and  they  are  re¬ 
peated  shortly  before  the  plants  come  into  flower.  From  the  rapid 
growth  of  the  crop,  one  hoeing  only  can  be  given  in  certain  cases,  but 
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the  second  is  always  beneficial  where  practicable.  It  is  also  of  im¬ 
portance  that  the  tillage  should  be  commenced  at  an  early  period  as 
the  pulverization  of  the  soil  is  found  to  promote  the  growth  of  the 
crop  in  an  especial  manner.  When  the  operation  is  properly  per¬ 
formed  in  the  first  instance,  little  difficulty  will  be  experienced  in  re¬ 
peating  it,  as  from  the  rapid  growth  of  the  crop,  the  weeds  will  make 
little  progress  after  the  first  hoeing  is  given. 

When  pea-crops  become  ripe,  they  wither  and  turn  brown  in  the 

mulm,  or  straw,  and  the  pods  begin  to  open.  I„  this  state,  they 

should  be  immediately  cut,  in  order  that  the  loss  sustained  by  their 

shedding  may  be  as  little  as  possible.  The  process  of  reaping  is 

performed  with  a  tool  called  a  pease-make,  which  is  merely  the  half 

of  an  old  scythe  fixed  in  a  handle;  and,  in  some  cases  the  sickle  is 

employed.  After  the  crop  is  reaped,  it  is  the  usual  practice  to  put  it 

up  into  small  heaps,  called  wads,  which  are  formed  by  setting  small 

parce.s  against  each  other,  in  order  that  they  may  be  more  perfectly 

dried,  both  in  the  seed  and  stem,  and  be  kept  from  being  injured  by 

he  moisture  of  the  ground.  When  wet  weather  occurs  during  the 

une  t  ie  pease  lie  in  wads,  it  occasions  a  considerable  loss,  many  of 

them  being  shed  in  the  field,  and  of  those  that  remain,  a  great  part 

,  be  80  conslderably  injured,  that  the  sample  will  be  of  little  va- 

"®:  ,h!rTing  0f  the  ear'y  Reties,  however,  is  attended 

with  little  difficulty.  From  the  early  period  of  ripening,  it  is  seldom 

considered  necessary  to  bind  up  the  crop;  the  haulm  is  merely 

hooked,  or  collected  into  heaps,  which  as  soon  as  they  become  dry 
are  removed  to  the  stacks.  J 

The  thrashing  of  peas  is  attended  with  less  difficulty  than  that  of 

'7 ,  Wl“" "»  i-i-  « .o  b.  „  “k 

better  done  by  the  flail,  as  the  thrashing  machine  reduces  it  greatly 

to  chaff;  but  when  it  is  for  immediate  consumption,  the  breaking  of 
It  is  no  disadvantage. 

I  he  produce  of  the  pea  is  very  uncertain.  It  is  also  subject  to 
greater  fluctuations,  in  point  of  price,  than  any  other  grain.  '  From 

,  \  °  busheIs  per  acre  may  be  regarded  as  a  good  crop, 

lough,  perhaps,  the  average  produce  is  somewhat  below  that  amount. 

ie  produce  in  straw  is  also  very  various,  but,  in  general,  it  is  much 
more  bulky  than  that  of  the  cereal  grasses. 

The  chief  application  of  the  pea,  like  the  bean,  is  for  horse  food, 
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though  it  is  occasionally  given  to  the  other  domestic  animals.  When 
given  to  horses,  peas  are  bruised,  and  mixed  with  oats,  or  other  fa¬ 
rinaceous  matters.  When  ground  into  meal  they  are  given  with 
good  effect  to  calves  and  swine,  in  which  case  it  may  be  given  in  the 
form  of  a  thick  gruel.  Mixed  with  the  flour  of  wheat,  it  may  be  made 
into  bread,  without  impairing  in  any  great  degree  the  quality  of  the 
former.  When  used  alone  for  bread  it  is  coarse  and  unpalatable, 
though  it  is  not  deficient  in  nutritive  properties. 

A  common  application  of  the  produce  of  the  pea  is  for  soups, 
puddings,  and  other  articles  of  domestic  economy  ;  and  an  important 
distinction  is  made  between  the  different  kinds  of  peas,  derived  from 
the  difficulty  or  facility  of  boiling  them.  This  arises  not  so  much 
from  any  difference  in  the  kinds  of  pease,  but  from  being  cultivated 
on  different  kinds  of  soils  ;  those  which  fall  in  boiling  are  termed 
boilers,  and  the  hard  ones  owe  their  property  to  being  cultivated  on 
strong  aluminous  or  calcareous  soils;  this  family  having  a  great  ten¬ 
dency  to  absorb  mineral  ingredients  from  the  soil.  To  counteract 
this,  it  is  only  necessary  to  throw  a  little  of  the  subcarbonate  of  soda 
into  the  water  when  boiling. 

Pea-straw  is  much  esteemed  for  fodder,  so  much,  indeed,  that  cattle 
are  said  to  thrive  on  it  nearly  as  well  as  on  hay.  Working  horses  may 
be  kept  on  it  a  great  part  of  the  season  ;  and  it  is  also  much  relished 
by  sheep. 

In  the  saving  of  any  particular  sort  of  peas  for  seed,  they  should 
be  carefully  looked  over  while  in  flower,  in  order  to  draw7  out  such 
plants  as  are  not  of  the  right  kind  ;  as  there  will  always  be,  in  every 
sort,  some  plants  which,  if  left  to  mix  with  the  others,  will  cause  de¬ 
generation.  As  many  rows  as  may  be  thought  sufficient  to  furnish 
the  desned  quantity  of  seed  should  be  then  marked  out,  and  pre¬ 
served  apart  from  the  rest  of  the  field. 

The  diseases  of  the  pea  are  few,  and  are  chiefly  the  worm  in  the 
pod,  and  the  fly  on  the  flower.  It  is  subject  occasionally  to  mildew. 
None  of  these,  however,  are  very  common,  and  their  prevention  and 
cure  are  equally  beyond  the  reach  of  the  cultivator. 
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HI,— THE  VETCH  OR  TARE. 

■liie  vetch,  or  tare,  is  a  valuable  plant  in  modern  husbandry.  It  is 

o  ar  y  growth,  and,  when  grown  upon  rich  land,  will  return  a  large 

pp  y  0  green  fodder,  for  the  consumption  of  horses  or  fattening 

cattle.  t  belongs  to  the  genus  Vida,  of  which  there  are  several 

specie, ;  ut  that  most  generally  cultivated  is  the  Vicia  sativa,  the 
common  vetch,  or  tare. 

antUn  If  ^  !S/°Und  f  3  State  gr°Wing  b?  hedSes>  road 

qul  L  Th  "-n0t  VCTy  d'T’  “  "  rUbbi8h  b6aPS 

quarries.  The  w.ldvanet.es,  however,  differ  from  those  generally 

’  ‘n.  7g0f  3  mUCh  dWarfer’  andmore  lender  habit  of 
g  n  ’  and  a  f°  flavin§  much  smoother  leaves  and  stalks. 

t  e  species  already  mentioned  there  are  several  varieties  al¬ 
though  only  two  are  generally  distinguished  by  farmers.  These  are 
esprmg- tare  and  the  winter-tare,  which  closely  resemble  each  other 

■  n  the.r  general  appearance  ;  and  their  seeds  also  differ  so  little  that 

■  is  difficult  to  distinguish  the  one  sort  from  the  other.  The  winter 
vane,y  ,s  dist.nguished  by  being  usually  of  a  smaller  growth,  and  its 
pods  being  more  smooth  and  cylindrical,  containing  more  seeds,  and 
m  i  s  geneial  habit,  it  is  liker  the  wild  variety.  The  only  reliance' 
mwever  as  to  the  difference  of  the  seed,  must  be  placed  on  the  in-’ 
tegrity  of  the  seedsman.  But  it  is  important  to  ascertain  the  variety 

e  ore  sow.  as  either  of  them,  sown  on,  of  its  own  proper  seasln 

not  found  to  succeed.  Spring-tares,  for  instance,  if  sown  in  the 

autumn,  will  frequently  perish  during  the  winter,  in  cases  where  the 
winter-tare  would  escape  uninjured. 

It  has  been  repeatedly  ascertained,  that  winter-tares,  sown  for  a 
number  or  seasons  in  spring,  acquire  more  of  the  tender  nature  necu 
har  to  the  spring  sort,  and  gradually  lose  their  distinctive  characters 
so  that  the  two  varieties  easily  emerge  into  each  other.  It  is,  thcre’ 
fore,  essential  for  cultivators  to  sow  such  seed  as  is  not  only  the 

produce  of  the  true  winter-tare,  but  of  that  sown  in  autumn,  Ihen 

the  crop  is  to  be  sown  at  that  season  of  the  year. 

I  he  soil  for  the  tare  should  belong  to  the  heavier  class,  as  clay 

dfy  Wh  7  5  bUt  U  WiH  SUCCeed  Wel'  °"  rich  "ot  too 
J  .I  '16"  tbe  croP  ,s  lntended  for  cutting  down  in  a  green  state 
the  soil  can  scarcely  be  too  rich ;  but,  when  the  tare  is  cultivated’ 
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for  its  seeds,  a  soil  of  an  inferior  description  ought  to  be  chosen, 
otherwise  it  becomes  so  luxuriant,  that  the  produce  in  seed  will  be 
deficient. 

The  preparation  of  the  soil  seldom  consists  of  more  than  one  plough¬ 
ing  for  winter  tares,  and  a  winter  and  spring  ploughing  when  the  seed 
is  sown  in  spring.  In  the  latter  case,  the  first  ploughing  should  be 
given  in  the  autumn,  as  in  the  case  of  the  preparation  of  the  land  for 
green  crops.  When  only  one  ploughing  is  to  be  given  it  is,  perhaps, 
better  that  it  should  be  deferred  until  the  winter  sets  in,  but  a  second 
ploughing,  with  harrowing,  rolling,  and  weeding,  is  in  every  case  to 
be  given,  when  practicable.  Good  and  clean  tillage  is  in  fact  in  no 
case  more  indispensable,  than  in  that  of  the  tare,  though  the  contrary 
would  seem  to  be  the  general  opinion  from  the  manner  in  which  the 
land  is  prepared  for  that  crop. 

The  time  of  sowing  depends  on  the  kind  of  tare,  and  the  purpose 
in  view.  The  winter  variety  is  sown  in  September  and  October; 
and  the  first  sowing  in  spring  ought  to  be  as  early  as  the  season  will 
permit.  If  the  crop  is  to  be  cut  green  throughout  the  summer  and 
autumn,  which  is  the  most  advantageous  mode  of  consuming  it,  suc¬ 
cessive  portions  of  the  ground  should  be  sown  at  intervals,  from  the 
middle  of  March  to  the  end  of  May.  Summer-tares,  when  intended 
for  seed,  ought  to  be  sown  early,  otherwise  the  return  will  be  imper¬ 
fect  ;  but,  for  green  food,  they  have,  in  some  instances,  been  sown  so 
late  as  the  beginning  of  June  ;  however  an  earlier  seed-time  is  to  be 
preferred. 

Tares  are  almost  universally  sown  broadcast  when  intended  for 
green  food  ;  but,  when  cultivated  for  their  seeds,  the  row-culture  may 
be  advantageously  adopted ;  in  which  case,  the  management  of  the 
crop  is,  in  every  respect,  similar  to  that  of  the  pea. 

The  quantity  of  seed  may  be  from  two  and  a  half  to  four  bushels 
per  acre,  according  to  the  time  of  sowing,  and  to  whether  the  crop 
is  to  be  consumed  green  or  allowed  to  ripen  its  seeds.  In  the  former 
case,  from  three  to  four  bushels  will  be  required,  and,  in  the  latter, 
two  and  a  half  will  be  sufficient. 

It  is  a  common  and  beneficial  practice  to  mix  a  portion  of  some  of 
the  cereal  grasses  with  the  crop,  the  effect  of  which  is  to  increase  the 
quantity  of  fodder ;  and  the  stems  of  the  grasses,  rising  above  the 
foliage  of  the  tares,  serve  as  a  support  for  the  latter,  and  both  grow 
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without  interrupting  each  other.  When  the  tare  is  cultivated  for  its 
seeds,  it  is  a  good  practice  to  mix  a  small  quantity  of  beans  with  the 
seed  before  sowing.  The  quality  of  the  tares  is  thus  found  to  be 
improved,  as,  by  clinging  to  the  beans,  they  are  kept  from  the  ground, 
and  enjoy  the  full  benefit  of  the  sun  for  ripening  them  in  a  proper 
manner  ;  and  they  are,  in  this  way,  much  easier  harvested  than  when 
sown  by  themselves.  The  mixture  of  seeds  which  is  produced  is  no 
objection  to  the  practice,  as,  from  their  great  inequality  of  size,  they 
are  easily  separated  in  the  winnowing  process.  When  the  cereal 
grasses  are  employed,  wheat  or  rye  is  best  suited  for  winter-tares, 

and,  for  spring-tares,  oats.  A  bushel  of  either  to  the  acre  will  be 
sufficient. 

The  after-culture  given  to  tares  consists  merely  in  pulling  out  the 
larger  weeds,  unless  they  are  in  rows,  in  which  case,  the  horse  and 
hand  hoe  are  to  be  used.  The  roller  is  also  employed  to  prepare  the 
surface  tor  the  action  of  the  scythe.  When  the  crop  is  intended  for 

seed,  hoeing  and  weeding  should  be  more  carefully  executed,  and 
never  be  neglected. 

Tares,  when  used  as  green  forage,  are  cut  after  the  pods  are  formed, 
but  long  before  the  seeds  become  ripe.  They  are  exceedingly  nu¬ 
tritious,  and  supply  a  larger  quantity  of  food  for  a  limited  period  than 
almost  any  other  forage-crop.  When  the  tares  are  cut  early,  a  second 
crop  will  be  produced  ;  but,  in  this  case,  the  land  may  be  more  pro¬ 
fitably  occupied  by  preparing  it  immediately  for  turnips. 

In  the  application  of  tares,  they  are  found  to  form  a  nourishing 
food  for  cattle.  All  the  animals  of  the  farm  are  fond  of  them,  and 
thrive  upon  them  in  an  eminent  degree.  Cows  give  more  butter  when 
fed  with  this  plant  than  with  any  other  food.  Horses  thrive  better 
upon  tares  than  they  do  upon  clover  and  rye-grass  ;  and  the  same 
may  be  said  as  to  the  fattening  of  cattle,  which  fatten  faster  upon  this 
article  of  green  food,  than  upon  any  other  kind  of  grass  or  esculent 

with  which  we  are  acquainted.  Hogs  may  also  be  fattened  entirely 
upon  it. 

In  this  country,  the  tare  is  cultivated  to  come  in  between  the 
cuttings  of  clover;  but  in  England,  it  is  often  the  principal  source  of 
feeding  from  May  to  November.  It  is  sometimes  ready  for  cutting- 
before  the  clover  comes  in.  The  first  spring  crop  comes  in  after  the 
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first  crop  of  clover  is  all  consumed  or  made  into  hay,  and  the  succes¬ 
sive  spring  sowings  afford  a  supply  of  green  food  throughout  the 
summer  and  autumn. 

Phe  diseases  of  this  plant  are  few,  and  of  little  consequence. 
Under  favourable  circumstances  a  failure  rarely  occurs. 


XU.  PLANTS  CULTIVATED  FOR  THEIR 

FIBRES. 

THE  pIantsi  ,  ied  under  denomination)  the  cul(ure  ofwh.ch 

hemp.6  N^th 6  1 1,emUneratinS  t0  the  farmer>  "e  the  flax  and  the 
P*  ei  er  o  these  plants,  however,  have  been  generally  culti- 

rated  at  any  tune,  throughout  the  United  Kingdom.  In  many  parts 

^ Bntarn  the  culture  of  flax  is  altogether  unknown ;  while  in  others 

■  >s  merely  cultivated  m  quantities  sufficient  to  supply  the  wants  of 

the  farmer  s  family,  „0  portion  being  ever  taken  fo  market.  Thl 

ame  may  be  said  of  the  hemp,  so  far  as  regards  its  cultivation  in  this 

country  The  culture  of  these  plants  is,  therefore,  confined  to  cer- 

am  d.str.cts  ;  and  the  farmers  in  these  districts,  from  long-continued 

pract.ee,  arr.ve  at  a  great  degree  of  perfection  in  that  department  of 

>  ural  economy,  and  der.ve  profits  from  it  far  exceeding  what  are 
generally  obtained.  S 

The  culture  of  these  plants  cannot  be  regarded  as  being  on  the 
increase  ...  these  countries.  The  cultivation  of  flax  in  this  country 
has  engaged  a  considerable  portion  of  the  attention  of  the  legislature 
as  well  as  of  the  farmer,  and  more  laws  have  been  framed  relating  to 
it  than  to  any  other  branch  of  husbandry.  The  stimulus  of  liberal 
premiums  has  also  not  been  wanting,  and,  notwithstanding  all  this 
encouragement,  its  culture  is  obviously  on  the  decrease ;  and,  what 
"  not  a  little  singular,  the  cultivation  of  this  plant  has  decreased  in 
main  almost  m  direct  proportion  as  improvements  in  agriculture 
have  advanced.  In  districts  where  manual  labour  is  but  little  used  in 
the  cultivation  of  the  farm,  flax  cannot  be  grown  with  advantage,  as  a 
great  number  of  hands  is  employed  in  every  process  connected  with 
it ,  and,  from  the  great  care  and  attention  which  are  necessary  in  the 
per  ormance  of  every  operation,  both  as  regards  the  time  at  which  it 
must  be  performed,  and  the  mode  of  doing  it,  flax  culture  is  regarded 
as  unprofitable  when  farming  is  conducted  on  an  extensive  scale 
Another  circumstance  which  has  greatly  contributed  to  turn  the  at¬ 
tention  of  the  agricultural  interest  from  the  culture  of  these  plants, 
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is  the  fact,  that  the  required  supply  can  be  obtained  from  other 
countries,  where  the  comparative  expense  of  labour  is  less  than  in 
this  country.  The  cultivation  of  flax  will,  however,  probably  con¬ 
tinue  to  engage  a  portion  of  the  attention  of  the  Irish  farmer,  and, 
in  particular,  of  the  cottager  ;  in  the  case  of  which,  the  number  of 
hands  is  large  in  proportion  to  the  extent  of  land  which  is  occupied, 
and  more  time  can,  accordingly,  be  devoted  to  the  culture  and  ma¬ 
nagement  of  the  plant. 

The  same  remarks  are  applicable  to  hemp.  Although  but  little 
cultivated,  it  is  also  suited  to  our  climate,  and  a  large  extent  of  our 
soil,  and,  therefore,  might  be  cultivated,  in  many  cases,  with  advan¬ 
tage.  We  are,  however,  still  less  dependent  on  the  home  supply  of 
this  plant  than  on  that  of  flax ;  and  it  is  inferior  to  the  latter  in  this 
respect,  that  it  affords  much  less  employment  to  the  farmer’s  family 
in  its  manufacture. 

As  these  plants  are  generally  cultivated  and  managed,  they  make 
no  return  of  manure  towards  restoring  to  the  soil  that  nutriment 
which  they  abstracted  from  it,  and,  therefore,  must  be  considered  as 
exhausters  of  the  farm.  But,  under  a  different  system  of  manage¬ 
ment,  they  might  be  considered  as  restorative  plants,  as  their  seeds 
contain  a  large  portion  of  oleaginous  and  farinaceous  matter,  supply¬ 
ing  rich  and  nutritious  food  for  the  various  animals  of  the  farm.  This 
© 

system  is  rarely  adopted  in  this  country,  although  it  is  attended  with 
little  difficulty.  The  mode  of  sowing  the  seed,  and  its  application,  will 
be  afterwards  explained. 


i.~— FLAX. 

Flax  belongs  to  the  genus  Linum ,  of  which  there  are  several  spe¬ 
cies  ;  the  most  important,  and  the  only  one  forming  the  subject  of 
cultivation  is- — 

Linum  usitatissimum — Common  flax. 

This  is  an  annual  plant,  growing  with  a  slender  upright  stem, 
branched  near  the  top.  It  has  been  cultivated  from  a  very  early 
period  in  this  country,  to  which  it  is  indigenous,  and  the  fibres  have 
been  applied  to  the  making  of  cloth  from  time  immemorial.  The 
cultivated  varieties  are  few,  being  produced  merely  by  a  difference  of 
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soil  and  climate,  and  they  are  chiefly  distinguished  by  the  names  of 
the  countries  from  which  the  seed  is  imported. 

The  soils  best  suited  to  the  growth  of  flax,  are  those  which  contain 
a  laige  proportion  of  vegetable  matter  in  their  composition.  Strono- 
clays  do  not  answer  well,  nor  soils  of  a  gravelly  or  dry  sandy  nature: 

e  quality  of  the  sod  with  regard  to  fertility  is  also  deserving  of 
attention,  as  well  as  its  texture.  If  it  be  too  much  enriched  by  the 
application  of  manures,  the  flax  will  grow  too  luxuriantly,  and  produce 
a  coarse  fibre  ;  and  if  it  be  deficient  in  fertility,  the  produce  will  be 
scanty  and  unremunerative.  Soils  of  the  alluvial  formation  are  pe- 
cu  larly  adapted  to  the  culture  of  flax,  and  it  is  on  these  that  the  most 
valuable  crops  are  produced.  As  an  instance  of  the  perfect  adaptation 
of  tins  species  of  soil  to  the  habits  of  the  plant,  that  of  Holland  may 
e  mentioned,  which  ,s  almost  exclusively  of  the  alluvial  formation  ; 
an-  He  produce  of  that  country  has,  accordingly,  been  long  cele- 

•  G°°d  C1'°PS  offlax  also  be  raised  on  land  where  the 

upper  stratum  is  black  mossy  earth,  or  what  farmers  call  grey  land, 

and  where  the  lower  part  of  the  soil  is  clay,  resting  on  a  retentive 

subsoil.  Crops  of  flax,  of  considerable  value,  have  often  been  reaped 

lorn  and  o.  that  quality,  on  which  the  produce  of  oats  was  inferior 

Flax  may  be  cultivated  at  a  considerable  elevation  above  the  level 

o  the  sea,  provided  the  soil  and  other  circumstances  be  favourable. 

ut  it  should  never  be  sown  on  ground  that  is  liable  to  be  flooded 

nor  ,n  small  enclosures  that  are  surrounded  with  plantations  or  high 

hedges,  as  these  intercept  the  free  circulation  of  air,  and  induce 
mildews. 

theTlLedPhasebPlaCh  fT  iDf  tHe  r°ta,i0n  °f  croPP‘ng>  is  soon  after 
and  been  broken  up  from  grass.  It  is  occasionally  the  first 

crop  after  grass  or  clover  lea;  but  it  more  frequently  succeeds  oate 

a  ei  lea,  and  this  may  be  regarded  as  the  proper  place  of  flax  in  the 

course,  as  the  land  will  then  be  in  a  due  state  of  fertility  for  the 

crop.  00  a  S°°d  Cr°P’  a‘ld  the  flaX  is  SUCCeeded  by  a  green 

In  the  preparation  of  the  soil  for  flax,  it  is  of  importance  that  it 
should  be  reduced  to  a  fine  tilth,  and  cleared  of  weeds.  These  are 

more  easily  eflected  m  the  case  of  grass  land,  than  when  the  previous 
crop  has  been  oats. 

The  preparation  of  the  land  for  flax  varies  according  to  the  crop 
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to  which  it  succeeds.  When  the  previous  crop  has  been  grass,  a 
single  ploughing  only  is  given,  which  is  to  take  place  early  in  winter ; 
when  the  period  of  sowing  arrives,  the  land  is  to  be  well  harrowed  to 
prepare  it  for  the  seed. 

When  flax  succeeds  a  corn  crop,  the  land  is  also  ploughed  early, 
the  like  care  being  taken  to  expose  it  to  the  effects  of  frost,  without 
which  great  labour  is  required  in  rendering  the  soil  fine  enough  for 
the  reception  of  the  seeds.  Two  ploughirigs  are  generally  required 
in  the  spring,  after  which  all  root-weeds  are  to  be  picked  up  and  re¬ 
moved  from  the  land,  as  if  it  were  intended  for  a  green  crop.  Fre¬ 
quent  harrowings  and  rollings  may  be  necessary  for  this  purpose. 

In  the  culture  of  flax,  the  broadcast  system  is  universally  adopted. 
It  might  be  cultivated  in  drills,  like  the  cereal  grasses  ;  but,  in  the 
culture  of  these  plants  it  has  been  seen  that  the  row  method  is  not 
likely  to  come  into  general  use,  and  in  the  culture  of  flax  it  is  much 
less  applicable.  The  design,  in  the  former  case,  is  to  produce  a  large 
quantity  of  seeds,  whereas,  in  the  case  of  flax,  the  object  is  to  produce 
long  stems  without  branches.  More  seed  is  produced  when  the  stems 
branch  towards  the  top  ;  but  it  must  be  recollected  that  the  production 
of  seed  is,  in  this  country  at  least,  only  a  secondary  consideration,  the 
chief  object  in  growing  the  plant  being  for  its  fibres  ;  and,  when  the 
stem  is  branched,  the  continuity  of  the  fibre  is  interrupted,  and  more 
refuse  is  produced  in  the  manufacture  of  the  crop. 

The  mode  of  sowing  flax  is  the  same  as  in  the  case  of  the  cereal 
grasses  already  described.  In  all  cases,  however,  the  land  is  to  be 
prepared  by  previous  harrowing,  repeated  until  perfect  pulverization 
is  produced.  Any  loose  stones  which  may  appear  on  the  surface  af¬ 
ter  this  operation  are  to  be  removed  ;  and  after  sowing,  a  double  turn 
of  the  harrows  is  given  to  cover  the  seeds.  In  most  cases  it  is  ad¬ 
vantageous  that  the  whole  should  be  rolled,  and  in  damp  situations, 
water-furrowed. 

When  flax  succeeds  any  of  the  green  crops,  the  grass-seeds  and 
clover-seeds  are  sown  at  the  same  time  as  the  crop.  In  this  case  the 
preparation  of  the  land  is  easy.  When  the  other  seeds  are  sown  at 
the  same  time  as  the  flax,  they  are  harrowed  in  with  the  flax-seed. 
They  should,  however,  be  sown  rather  at  a  later  period,  say  when  the 
flax  is  weeded,  and  the  weeders  going  over  the  ground  will  effectually 
cover  them  in.  If  these  seeds  are  sown  on  the  same  day  with  the 
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’  they  should  not  he  mixed  with  it  previous  to  sowing,  as  the 
smallness  and  weight  of  the  flax-seed  would  make  it  sink  to  the  hot 
tom  of  the  sowing-sheet  or  seed-box,  and  the  sower  would  sometimes 
-  n  Ins  hand  filled  with  the  one  seed  more  than  the  other.  Flax 
mig  it,  at  first  sight,  seem  a  very  suitable  crop  for  cultivating ’in  con¬ 
junction  with  herbage  plants,  from  the  comparatively  perfect  prepa- 
ration  g.ven  to  the  soil,  and  the  short  period  which  the  flax  crop  is 
on  the  ground ;  and  yet  such  is  not  found  to  be  the  case,  as  the  plants 
Of  flax  stand  too  closely  together  to  admit  of  the  free  growth  of  the 
c  overs  and  grasses  between  them,  and  these  plants  are  accordingly 
found  to  succeed  better  when  sown  with  a  corn  crop.  " 

The  period  of  sowing  is  in  the  month  of  April,  chiefly  towards  the 
latter  end  of  the  month.  In  this  country,  where  the  culture  of  flax 
>s  better  understood  than  that  of  almost  any  other  plant,  the  time  of 

77  Va"eS  grfat'y  in  differe"‘  districts.  In  some  it  is  sown  in 
F  ^  1  °the,'S  the  process  is  Performed  in  the  month  of  May 

°m /he  “”7  towards  the  end  of  the  month  of  April  may,  how-' 
ever,  be  regarded  as  the  proper  seed-time. 

The  quantity  of  seed  sown  will  depend,  in  some  measure,  on  the 
o  ject  in  view  ,n  cultivating  the  plant.  When  the  quality  of  the 
fibre  ,s  regarded  rather  than  the  quantity,  thick  sowing  is  advisable ; 
but  if  it  be  intended  to  save  the  seed  of  the  crop  for  the  purpose  of 
reproduction,  it  should  be  sown  thin,  in  order  that  the  plants  may 
have  room  to  throw  out  lateral  shoots,  and  to  have  free  access  of  air 
m  the  blossoming  and  filling  seasons.  Thick-sown  flax  runs  up  i„ 
eig  it,  and  produces  fibres  of  a  good  quality  ;  if  sown  thin,  it  does 
not  rise  so  high,  but  spreads  more,  and  puts  forth  many  side  branches 
which  produce  abundance  of  seed;  and  such  seed  is  much  better 
ed,  plumper,  and  heavier,  than  the  seed  produced  from  the  thick- 
sown  flax.  Three  bushels  of  seed  may  be  regarded  as  the  proper 
quantity  ;  but  if  fine  fibre  must  be  produced,  an  additional  quarter  of 

regarded  T7  b  “u  ^  °thei'  han<1’  when  the  seed  is 

g  (led,  two  bushels  or  two  and  a  half  may  be  sufficient  to  the  acre. 

T,  ®Sleatel  Part  of  the  flax-seed  sown  in  this  country  is  imported 
I  hat  brought  from  Holland  is  in  highest  estimation,  as  it  not  onlv 

ripens  sooner  than  the  others,  but  also  produces  larger  crops,  and  flai 
O.  that  quality  which  best  suits  the  manufactures  of  the  country.  A 
considerable  portion  is  also  obtained  from  Russia  and  America.  Fre- 
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quent  changing  of  the  seed  is  necessary,  the  plants  being  found  to 
degenerate  when  produced  from  seed  repeatedly  sown  on  the  same 
land.  The  superiority  of  foreign  seed  over  that  which  might  be  pro¬ 
duced  in  this  country,  arises  chiefly  from  the  greater  attention  which 
is  paid  to  the  ripening  and  preparing  of  it ;  and  were  the  same  atten¬ 
tion  paid  to  the  production  of  seed  of  home  growth,  it  cannot  be 
doubted  that  it  would  be  of  as  good  quality  as  that  which  is  im¬ 
ported.  A  change  of  seed  would,  however,  still  be  necessary,  and 
importations  must  take  place ;  but  once  in  two  or  three  years  would 
be  often  enough  to  sow  foreign  seed. 

The  propriety  of  sowing  seed  produced  at  home,  even  in  preference 
to  that  imported,  would  appear  from  the  practice  of  the  Dutch,  who 
are  not  surpassed  in  the  cultivation  of  flax  by  any  other  people  in  the 
world.  They  are,  however,  aware  of  the  necessity  of  a  change  of 
seed,  and,  although  they  raise  and  export  much,  they  also  bring  much 
of  what  they  sow  from  Riga ;  and  their  management,  in  this  respect, 
is  worthy  of  attention.  Riga  seed,  when  sown  in  Holland,  is  gene¬ 
rally  found  to  grow  coarse,  and  yield  a  bulky  crop  the  first  year.  The 
seed  produced  from  this  is  always  sown  a  second  year,  and  the  seed 
it  then  yields  is  not  sold  by  the  Dutch,  as  they  always  find  it  to  pro¬ 
duce  the  best  and  finest  flax.  The  seed  of  the  second  year’s  growth 
is  called  Riga-kind  (or  Riga  offspring)  by  the  Dutch  boors,  which 
they  hold  to  be  of  double  value  to  the  seed  of  the  third  crop,  which 
they  export.  In  order  to  serve  themselves  with  seed  of  the  best 
quality,  many  of  the  growers  of  flax  in  Holland  sow  a  small  quantity 
of  Riga  seed  every  year,  to  secure  Riga-kind,  or  seed  of  the  second 
year’s  growth,  for  their  own  use ;  and  none  of  them  sow  the  seed 
produced  from  the  third  crop,  but  send  it  to  the  foreign  markets.* 

It  would  then  appear  that  our  growers  of  flax  might  easily  raise  at 
home  a  considerable  portion  of  the  seed  they  require,  and  that,  pei- 
haps,  of  superior  quality,  instead  of  using  so  much  of  that  from 
foreign  countries,  some  of  which  is  the  refuse  of  their  markets.  The 
sagacious  Dutchmen  have  found  out  a  species  of  seed,  for  their  own 
use,  that  is  of  twice  the  value  to  them  of  the  seed  they  send  over  to 
us  ;  and  if  our  farmers  were  at  due  pains  they  might  either  raise  the 
best  seed  for  themselves,  or  find  out  how  the  seed  of  one  crop  was  in 


*  Quarterly  Journal  of  Agriculture,  vol.  iy. 
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o  lanci  of  double  the  value  of  that  of  the  next  crop  from  the  same 
seed,  and  rase  what  was  found  most  valuable.  Our  soil  and  climate 
are  known  to  be  as  favourable  as  any  other  for  the  growth  o  fl 
and  the  same  care  and  attention  only  are  wanting  to  secure  seed  of 
as  good  quality  as  that  raised  in  any  other  country. 

The  quality  of  flax-seed  is  easily  ascertained,  and  it  is  of  great  im 
portanee  that  every  farmer  should  know  the  marks  of  good  seed  To 
istmgmsh  it  from  that  which  is  of  inferior  quality.  Flax-seed  that 
a  fresh  and  proper  for  sowing  should  be  smooth,  slippery  bright 
Plump,  and  so  heavy  as  to  sink  in  water.  It  should  taste  swTeTaTd 

anDd  Zg  stT;  T STU!d  appear  °f  a  ,ight  -VeIl0wish  peen  cdour,’ 
sowin.  n0t  PreS6nt  th6Se  CharactCTS  ««  unfit  for 


The  after-culture  of  the  flax  crop  is  chiefly  confined  to  weeding- 
ut  sometimes  it  commences  with  rolling  the  surface,  which  is  a  very 
p.  oprn  operation  when  the  soil  is  very  dry,  the  season  advanced  or 
1^1,  very  porous.  By  this  process  the  soil  is  placed  firmly  to’thT 
ie  plants,  and  the  drought  is  excluded.  Weedino  com 
meuces  when  the  plants  are  about  three  or  four  inches  in  height  '  It 
S  generally  performed  by  young  persons  or  females,  who  advanc'e  in 
a  kneeling  posture,  the  better  to  enable  them  to  pluck  up  eveiTweed 

cixT!:.:1'::,,, "  ;h-  “ "« 

weeding  The  reqUIre  than  thorough 

weeding.  The  greatest  care  and  attention  are,  however,  necessary 

performing  this  process,  as  the  weeds  cannot  be  separated  from 

to  reTTin  The^  fUttT6  Peri°d  With°Ut  and  when  allowed 

emam,  they  greatly  injure  the  quality  of  the  fibre. 

on  th7  tat6Tf  riP6neSS  ^  Whi°h  the  C1'°P  is  t0  be  taken  up  depends 
the  object  in  view  in  its  cultivation.  Should  the  object  be  Turn 

duce  seeds,  either  for  sowing  again  or  for  consumption  by  live-stock' 

be  atf  TT  76neSS  “  eSSemia'’  Which  U  is  not  desirable  should 
be  attained  when  the  quality  of  the  fibre  is  the  chief  desideratum 

In  the  latter  case,  it  is  advisable  that  the  flax  should  be  pulled  in 

somewhat  green  state.  In  the  former  case  the  at  t  /  • 
denoted  by  the  seed  vessels  becoming  hard’ened,  th. 

ye  ow  ue  and  the  leaves  beginning  to  fall.  When  the  seeds  are 
intended  for  sowing  again,  though  intended  to  be  saved  fa 
sumption  on  the  farm,  the  best  period  of  pulling  is  shorter  X 

2  c  2 
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plants  have  attained  maturity  with  respect  to  the  formation,  but  not 
to  the  full  ripening  of  the  seeds.  In  this  case,  the  operation  has  not 
been  delayed  so  long  as  materially  to  affect  the  quality  of  the  fibie, 

and  a  large  return  of  seed  wdl  be  obtained. 

Flax  should  never  be  pulled  when  it  is  in  the  least  degree  damp,  as 
in  that  case  the  bark  or  fibre  is  much  injured  by  being  rubbed  and 
handled  in  pulling.  If  any  part  of  the  crop  happens  to  fall  down  and 
lodge  before  it  is  ripe,  it  should  be  immediately  pulled,  and  kept  by 
itself,  as  it  cannot  have  strength  to  stand  the  operations  of  bruising 
and  scutching  along  with  the  other  flax.  Every  part  of  the  field 
should  be  pulled  as  it  ripens ;  and  none  should  be  pulled  until  it  is 
completely  ripe.  If  the  part  on  the  crowns  of  the  ridges  shall  ripen 
before  that  towards  the  furrows,  the  ripe  flax  should  be  taken  up,  and 

the  green  allowed  to  stand  till  it  becomes  ripe. 

The  greatest  care  should  be  taken,  when  pulling,  to  sort  the  flax, 
so  as  to  keep  that  of  every  kind  and  quality  by  itself  the  long  and 
coarse  in  bunches  by  themselves— the  fine,  the  short,  and  every 
different  kind,  separate  from  each  other  ;  so  that  they  may  be  ma¬ 
naged  and  dressed  as  they  severally  require,  and  put  to  the  uses  for 
which  they  are  best  adapted.  Attention  to  the  sorting  of  flax  ac¬ 
cording  to  its  quality  is  too  much  neglected  in  this  country  ;  but  it 
is  particularly  attended  to  in  Holland,  and  hence  the  superiority  of 
the  flax  imported  from  that  country,  so  far  as  regards  uniformity  of 

quality. 

When  the  crop  is  ready  for  pulling,  the  plants  are  pulled  up  and 
bound  into  sheaves  or  bunches,  of  nearly  the  same  size  as  sheaves  of 
corn.  The  bands  are  sometimes  formed  of  the  flax  itself,  and  some¬ 
times  of  single  lengths  of  wheaten  straw  ;  but  the  more  usual  practice 
is  to  use  rushes,  in  districts  where  they  can  be  obtained,  which  have 
been  previously  bruised  and  dried  for  the  purpose.  They  are  formed 
into  bands  by  uniting  two  lengths  of  the  rushes,  and  the  persons  pull¬ 
ing  fasten  a  number  of  these  round  their  waists  for  convenience. 
After  the  bunches  are  bound  they  are  set  up  into  stooks  like  corn, 
but  without  the  hood  sheaves,  or  they  are  at  once  removed  to  where 

the  process  of  rippling  is  carried  on. 

When  the  seed  of  the  flax  is  intended  for  reproduction,  the  stems 

are  laid  in  handfuls  crossing  each  other,  as  they  are  pulled,  and  in 
this  state  the  crop  is  allowed  to  remain  for  a  few  days  to  wither. 
This  is  done  in  order  to  fully  mature  the  seeds. 


flax. 
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In  the  process  of  rippling,  which  is  the  next  operation,  a  large  cloth 

e  spiead  upon  a  convenient  spot  of  ground,  with  the  ripple 
piciced  jo  the  centrp  of  if  •  v  Pi  ® 

like  a  comh  -fL  •  ’  6  ln£  niachine  is  an  instrument 

5  WUh  lron  teeth’  fixed  upon  a  plank.  The  flax  is  sena- 

?e  ‘nt0  andtuls  by  young  persons,  and  handed  to  the  tipplers  who 
draw  it  once  or  twice  through  th„  im.i,  „r  PP  ’  Wh° 


Fig.  74. 


j  j  j  o  cam  na 

draw  it  once  or  twice  through  the  teeth  of 
tie  machine,  and  thus  the  capsules  or  seed- 
vessels  are  separated.  There  may  be  two 
.  sets  of  teeth  in  the  machine,  which  is 
placed  on  an  elevated  stand  for  conve¬ 
nience  to  the  workmen  ;  and  such  a  number  - 

of  these  must  be  employed  as  is  sufficient  to  separate  the  d  r 
theflaxinanronertirPA  tl  n  •  />  ^  ate  the  seeds  from 

containing  the  seeds  are  mile  in  j  .  P  ’  d  the  caPsules 
S  me  seeds  are  collected  and  carried  from  the  field  ti 

process  of  rippling  is  the  same  whatever  may  be  the  d  s 

the  seeds.  I,  is  objected  (o  ,  gome  J  f  the  ^  m  saving 

•  "1-1 1,  .1. 4~.1»  ta  ZZt :  " 7?‘r 

the  case,  that  the  seed  is  sometimes  ri poled  off  r°”  bei"g 

intention  of  saving  it  as  the  fl  T  ’  ^  When  tbere  is  «* 
watered.  §  flaX  beC°”es  th-<%  more  equally 

dryThanCdPthtSe  ^  777  be  SPread  -  the  sun  to 

being  the  h  7  7  fr°m  ^  P°ds  witho«  bruising 

-  for  ..™g,  Th.  lh„  brAg,"C?y  ZZ 

b.  Ih  Wlf  e...d.,  .bl„h  should 

carefully  winnowed  and  cleaned.  When  the  seed  is  put  into 

7,  6  f  mUS‘  be  Wel1  VentiIated’  a"d  winnowed  occasionally  if  it 

feels  moist,  to  prevent  it  from  heating.  The  drying  of  the 

thoroughly  is  the  most  difficult  part  of  the  process  of  saving  flax-seed'- 

-  —•  -ai 

The  Practice  of  saving  flax-seed  on  the  Continent,  and,  i„  some 
instances  in  this  country,  is  somewhat  different  from  that  just  de 
scribed  Instead  of  separating  the  capsules  from  the  flax,  immediately 
after  pulling,  they  are  allowed  to  remain  on  it  until  the  following 

spiing,  emg  t  oroughly  dried  and  win  on  the  plants.  The  bunches 

are  set  up  to  dry  in  the  field  in  stooks,  like  grain  crops,  for  at  Tea" 
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two  weeks,  and  either  put  into  barns,  or  stacked  for  a  time,  till  the 
seed  is  well  dried  on  the  flax.  It  is  afterwards  separated  by  thrashing 
or  rippling,  always  taking  care  not  to  rub  or  hurt  the  flax  when  re¬ 
moving  the  seed.  When  once  the  flax  and  seed  have  been  dried 
together,  the  flax  is  not  so  easily  hurt  as  when  it  is  green  and  damp  ; 
still  it  should  not  be  rubbed  or  handled  roughly,  as  the  fibre  is  easily 
injured  by  handling. 

Some  have  objected  to  the  method  of  drying  the  flax  before  it  is 
steeped,  affirming  that  it  makes  the  fibre  coarse  and  harsh,  more 
difficult  to  be  watered,  and  longer  kept  from  the  market.  But  it 
would  appear,  that  the  first  two  of  these  objections  are  obviated  by 
the  superior  quality  of  the  Continental  flax,  as  compared  with  that 
produced  in  this  country,  though  the  invariable  practice  of  the  flax¬ 
growing  districts  there,  is  to  dry  and  store  the  flax  for  some  time 
previous  to  its  being  put  in  the  steep.  Unless,  however,  the  seeds 
are  to  be  sown,  they  may  be  taken  off  the  flax  before  it  is  removed 
from  the  field,  so  as  to  get  it  steeped  before  the  winter  sets  in. 

The  next  process  in  the  management  of  the  flax  is  the  separation 
of  the  fibres  from  the  stem.  This  is  done  by  steeping  the  flax  in 
water,  by  which  the  softer  part  partially  undergoes  the  putrefactive 
fermentation.  The  water  most  proper  for  steeping  flax  should  be 
clear,  soft,  and  in  standing  pools.  Compared  with  running  water, 
that  which  is  stagnant  occasions  the  flax  to  have  a  better  colour,  to 
be  sooner  ready  for  the  grass,  and  even  to  be  of  superior  quality  in 
every  respect.  The  bunches  of  flax  should  be  built  in  the  pool  in 
nearly  an  upright  position,  the  root-ends  being  uppermost.  They 
are  kept  under  the  water  by  stones,  or  heavy  substances  of  any  kind  ; 
they  should  not,  however,  be  compressed  to  the  bottom,  but  merely 
so  loaded,  that  they  shall  be  kept  below  water.  Waters  impregnated 
with  any  mineral  substance  should  not  be  employed. 

This  is  the  most  critical,  and  one  of  the  most  important  operations 
in  preparing  the  crop  for  the  market ;  and  the  value  of  the  fibre,  and 
the  profit  it  yields,  depend  more  upon  the  right  mode  of  watering  it 
than  upon  any  thing  else  which  the  grower  of  flax  has  to  perform. 
The  putrefactive  process  must  not  proceed  too  far,  otherwise  the 
fibrous,  as  well  as  the  more  mucilaginous  part  of  the  bark,  may  be 
affected.  The  length  of  time  which  is  necessary  to  effect  this  depends 
on  various  circumstances,  as  the  state  of  ripeness  in  which  the  crop 
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was  pulled,  the  quality  of  the  water  and  the  temperature  of  the  wea¬ 
ther.  When  the  flax  is  properly  watered,  it  will  be  observed  to  sink 
in  the  pool,  and  the  fibres  will  separate  freely  from  the  stalk.  In 
waim  weather,  eight  or  ten  days  will  sometimes  be  sufficient,  and,  in 
other  cases,  ten  or  twelve,  or  even  longer,  may  be  required.  To 
cavoid  mistakes,  however,  on  that  important  point,  a  few  stalks  should 
be  drawn  from  the  heart  of  some  of  the  sheaves  at  different  parts  of 
the  pond,  and  carefully  examined ;  and  this,  it  is  to  be  observed, 
should  be  done  daily,  after  the  fifth  or  sixth  day,  until  the  flax  is  suf¬ 
ficiently  watered.  Some  of  the  stalks  may  be  broken  at  different 
distances  along  the  stem,  and,  if  the  heart  of  the  stem  can  be  easily 
separated  from,  and  drawn  out  of  the  fibres,  it  is  time  to  remove  the 
flax  ;  but,  if  the  fibres  still  adhere  to  the  stem,  so  as  to  be  separated 
with  difficulty,  it  must  be  continued  in  the  water  for  some  time  longer. 
Great  care  on  this  point  is  necessary,  as  a  single  day,  or  even  a  few 
hours  too  long  in  the  water,  may  render  the  fibre  soft,  weak,  and 
brittle  ;  and,  if  it  is  not  properly  watered,  the  fibre  is  coarse,  and 
cannot  be  easily  separated  from  the  stem.  But  it  is  better  that  the 
flax  should  not  be  sufficiently  watered,  than  that  it  should  be  con¬ 
tinued  too  long  in  the  water,  as,  in  the  first,  a  little  more  time  in  the 
succeeding  process  may  rectify  the  evil,  but  an  excess  of  watering  ad¬ 
mits  of  no  remedy. 

When,  after  minute  examination,  it  has  been  ascertained,  that  the 
flax  is  sufficiently  watered,  it  is  taken  out  of  the  pool,  and  after  re¬ 
maining  in  heaps  for  a  short  time  to  allow  the  water  to  drain  off,  it 
is  taken  to  a  grass  field,  and  spread  thinly  over  it  in  rows.  The  in¬ 
tention  of  performing  this  operation  is  to  rectify  any  defect  in  the 
watering  process,  and  carry  on  the  putrefactive  fermentation  to  that 
point  when  the  fibre  will  separate  from  the  reed,  or  woody  part  of  the 
stem,  with  the  greatest  ease  :  and  also  to  expose  the  flax  to  rains, 
for  the  purpose  of  washing  off  impurities  contracted  in  the  water. 
Old  grass-land,  where  the  herbage  does  not  grow  to  any  great  height, 
is  the  best  for  the  purpose  ;  for,  when  the  flax  is  covered  by  the  grass, 
or  weeds,  it  is  frequently  injured,  so  as  to  be  of  little  value. 

The  time  allowed  for  lying  on  the  grass  is  regulated  by  the  state 
of  the  flax,  and  seldom  exceeds  eight  or  ten  days.  During  this  time 
it  is  repeatedly  examined,  and,  when  it  is  found  that  the  reed  has 
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become  brittle,  so  that,  on  being  broken  and  rubbed  between  the 
hands,  it  easily  and  freely  separates  from  the  fibres,  it  is  taken  up,  a 
dry  day  being  chosen  for  the  purpose,  and  again  bound  into  sheaves 
or  bunches.  These  are  much  larger  than  those  made  before  the 
watering  process,  and,  if  the  flax  is  sufficiently  dry,  the  large  size  of 
the  bunches  is  attended  with  no  other  inconvenience  than  the  in 
creased  difficulty  of  loading  them  on  the  carts.  The  bunches  of  flax 
are  usually  allowed  to  remain  some  time  in  the  field,  that  they  mav 
become  thoroughly  dried  ;  after  which,  they  are  sent  directly  to  the 
mill,  or  carried  home  and  stored  in  some  convenient  place  until 
required  for  use. 

Whether  the  flax  has  been  taken  to  the  water  soon  after  being- 
pulled,  or  stored  previous  to  watering,  in  imitation  of  the  Dutch  sys¬ 
tem  of  saving  the  seed,  the  process  of  watering  and  spreading  on  the 
grass  is  the  same,  and  the  same  attention  is  necessary,  in  both  cases, 

to  secure  the  proper  performance  of  them. 

This  completes  the  management  of  the  crop,  so  far  as  the  cultivator 
is  concerned,  the  remaining  operations  more  properly  belonging  to 
the  manufacturer,  by  whom  they  are,  in  general,  much  better  per¬ 
formed.  But  sometimes  the  manufacture  proceeds  on  the  farm 
itself,  and  more  particularly  in  the  case  of  the  cottager  and  small 
farmer.  In  this  case  the  different  operations  maybe  either  performed 

by  machinery  or  by  manual  labour. 

The  first  process  in  the  manufacture  of  the  flax  is  breaking  the  woody 
parts  of  the  stem,  for  the  purpose  of  separating  the  reed  from  the 
fibre.  This  is  usually  done  by  an  instru-  Fiffm  75. 

ment  called  a  break,  which  consists  of  two 
wooden  frames,  attached  to  each  other  by  a 
hinge.  The  cross-bars  of  the  frames  are  so 
placed,  that  two  of  them  shall  not  be  oppo¬ 
site  to  each  other,  and  the  number  of  cross¬ 
bars  in  the  upper  frame  is  usually  one  less  than 
that  in  the  lower  one.  The  upper,  or  moving 
half,  being  raised,  and  a  handful  of  dry  flax  laid  right  across  the  bars 
of  the  lower  frame,  the  upper  one  is  forced  down  on  the  flax,  which 
is  thus  broken  and  crushed,  and  the  operation  repeated,  and  the  flax 
turned  over  and  over  ;  the  reed  or  woody  part  of  the  stems  is  thus 
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broken  so  as  to  be  well  prepared  for  being  scutched  with  effect.  The 

l  andful  is  then  tw.sted  and  laid  aside,  and  another  taken  up  to  un 
oergo  a  similar  operation. 

Another  mode  of  bruising  the  flax  remains  to  be  described,  and 
he  p  an  is  more  adopted  by  the  manufacturer  than  by  the  farmer  • 

,s/ls,°  0ccasi0na,1y  employed  by  the  latter.  A  large  stone  is’ 
procured  the  same  as  that  employed  for  grinding  grain  into  meal  or 

.  "  ’  A  tI  CT6  °f  WMCh  ‘he  6nd  °f  *  l0"°  P°!e  is  sorely 

astened.  The  other  end  of  the  pole  is  connected  with  the  top  of  an 
upright  post,  firmly  placed  in  the  ground,  in  such  a  manner,  that  the 

°  ",d  “  "  “•  Tl>"  P»j.o»  .%h%  ‘ 

Id  a  hook  fastened  to  ,t  by  which  it  is  turned  round.  When  the 
stone  is  set  in  motion,  its  path  will  be  obviously  a  circle,  and  on 
this  path  the  flax  ,s  spread,  and  moved  backwards  and  forwards  from 
time  to  time,  so  that  every  part  of  it  may  be  bruised.  The  stone  is 
rolled  round  by  a  horse,  which  walks  outside  the  circular  ring  of 

It  is  sometimes  necessary  that  the  flax  should  be  dried  by  artificial 
means  previous  to  its  undergoing  this  process,  tofacilitate  the  separa- 
ion  of  the  fibre  from  the  woody  part  of  the  stem.  This  is,  however 
only  necessary  when  the  flax  has  not  been  thoroughly  dried  after 
being  taken  off  the  grass,  or  when  it  has  been  stored  in  a  damp  place  • 

and  an  excess  of  drying  is  to  be  carefully  guarded  against,  as  it  is  in- 
junous  to  the  quality  of  the  fibre. 

Scutching  may  also  be  performed  either  by  machinery  or  by 
manna  labour.  The  latter  is  well  known  in  the  different  districts  of 
■  eland  in  which  flax  is  cultivated,  as  it  is  very  generally  employed. 

It  is  very  evidently  inadmissible  when  flax  is  cultivated  to  any  con¬ 
siderable  extent,  from  the  difficulty  of  procuring  a  sufficient  number 

of  hands  to  perform  the  work.  The  operation  of  scutching  is,  there, 
foie,  often  performed  by  machinery. 

The  flax  is  now  ready  for  market,  and,  when  the  crop  is  disposed 
'■!  this  way,  no  other  preparation  is  given.  To  fit  it  for  spinning 
owever,  it  goes  to  another  class  of  persons,  termed  hecklers,  by 
whom  the  refuse  is  further  separated  from  the  fibre.  The  refuse 
after  this  operation  is  tow,  which  is  also  manufactured  into  thread  of 
a  coaiser  description,  suited  for  various  purposes. 
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The  produce  of  the  flax  in  fibre  varies  greatly  from  the  difficulty 
in  performing  the  several  operations  in  a  proper  manner.  After 
being  scutched,  when  it  is  ready  for  market,  the  average  produce 
may  be  calculated  at  from  four  to  six  cwt.  to  the  acre,  although  so 
much  as  eight  cwt.  to  the  acre  is  sometimes  produced. 

Besides  the  produce  of  the  plant  in  fibre,  that  of  its  seed  is  of  con¬ 
siderable  importance.  The  quantity  of  seed  produced  on  the  acre 
varies  as  greatly  as  that  of  the  fibre.  It  may  be  assumed  to  be  from 
six  to  ten,  or  twelve  bushels. 

The  seed,  we  have  already  seen,  is  usually  separated  into  sorts, 
according  to  their  quality  ;  the  first  being  reserved  for  sowing,  and 
the  remainder  for  bruising  for  oil,  or  being  consumed  by  cattle.  It 
must,  however,  be  observed,  that  no  part  is  to  be  employed  as  seed, 
unless  it  has  been  thoroughly  ripened,  and  prepared  in  the  best  man¬ 
ner,  otherwise  the  succeeding  crop  will  be  inferior.  For  either  of  the 
other  purposes,  it  will  be  found  highly  valuable,  and  will  contribute, 
in  a  material  degree,  to  the  value  of  the  crop. 

Flax-seed  is  in  demand  in  this  country  for  the  oil  manufacture,  and 
it  may  be  disposed  of  in  this  manner.  The  oil  is  obtained  from  it  by 
expression,  and  is  that  which  is  in  common  use  with  painters.  The 
refuse  of  the  oil  manufacture,  or  that  portion  of  the  seed  which  re¬ 
mains  after  the  oil  is  expressed,  is  known  by  the  name  of  oil-cake, 
and  is  largely  used  in  the  fattening  of  cattle. 

But  the  best  method  of  disposing  of  the  seed  is  that  of  consuming 
it  on  the  farm  ;  and,  in  this  case,  flax  cannot  be  considered  as  an  ex¬ 
hausting  crop,  although,  in  every  other,  it  is  decidedly  so.  It  is 
highly  nutritive  in  every  form,  and  may  be  given  to  every  species  of 
animals  with  good  effect.  It  is  given  in  the  form  of  a  jelly,  mixed 
with  various  other  matters.  Given  to  calves,  it  forms  an  excellent 
substitute  for  milk,  and  is  valuable  for  these  animals.  To  horses  and 
cattle  it  may  be  given,  mixed  with  bruised  oats,  bran,  or  cut  hay  and 
straw,  in  which  state  it  is  highly  relished,  and  its  nutritive  properties 
will  soon  be  manifested  by  the  superior  condition  of  the  stock  to 
which  it  is  given.  When  intended  for  cattle,  the  chaff,  or  refuse, 
need  not  be  separated  from  the  seeds,  but  all  boiled  together,  as  it 
also  contains  a  large  portion  of  nutrient  matter. 

The  seed  of  flax  is  always  taken  off  on  the  Continent,  and  pre¬ 
served,  either  to  be  sown,  or  to  be  bruised  for  oil,  or  given  to  cattle; 
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and.t  evidently  betrays  great  want  of  industry  not  to  do  so.  It  may  not 
always  answer  m  this  country,  nor  can  the  whole  ofit  be  used  for  seed  • 
but  it  is  too  valuable,  for  the  oil  it  contains,  and  as  food  for  cattle  to 
a  ow  any  part  of  it  to  be  lost.  We  have  seen  that  it  is  of  great 
va  ue  as  food  for  cattle,  and  may  be  used  in  this  way  with  advantage, 
brom  the  extraordinary  labour  performed  by  cart  and  road  horses, 
n  the  high  feeding  they  require,  they  are  often  affected  with  in- 
ammatory  diseases.  But  if  the  proprietors  of  horses  could  be  in- 
uced  to  give  each  of  them  a  single  handful  of  flax-seed  daily,  or 
occasionally,  boiled  with  beans  or  other  food,  it  would  operate  as  an 
antidote  or  a  cure,  to  those  inflammations  by  which  so  many  ani- 
ma  =  aie  ost.  Instead  of  this,  the  Irish  farmer,  and,  we  might  also 
,  ie  British  farmer,  too  often  throw  away  their  flax-seed  in  the 
water  in  which  the  plant  is  peeped,  where  it  serves  to  poison  fishes, 
and  to  render  the  water  and  air  unwholesome,  as  well  as  to  injure  the 

It  has  already  been  observed,  that  flax  is  a  hazardous  crop,  and, 
on  is  account,  its  cultivation  cannot  be  regarded  as  being  on  the 
increase.  In  the  market-price  there  is  also  great  variation,  being 
sometimes  very  high,  while,  in  others,  it  is  so  low,  that  it  cannot  be 
regarded  as  remunerating.  These  circumstances  have  tended  to 
■minis  i  the  extent  of  land  appropriated  to  its  cultivation.  Saving 
re  seed  ,s  little  attended  to,  from  a  mistaken  notion,  that  the  quality 
of  the  fibre  would  be  thereby  greatly  injured ;  but  were  this  the  case, 
how  can  ,t  be  supposed  that  the  Dutch  can  produce  flax  of  a  superior 
qua  Ity  to  ours,  at  the  same  time  that  they  furnish  us  with  the  greater 
part  of  the  seed  which  we  import  ?  Were  attention  directed  to  this 
subject,  the  culture  of  flax  would  be  better  deserving  of  encourage- 

nent  than  it  is  at  present,  as  it  would  then  be  greatly  more  renun, e- 
lating  to  the  cultivator. 


II - HEMP, 

The  hemp,  Cannabis  saliva,  is  supposed  to  be  of  eastern  origin, being 
too  tender  to  be  naturalized  in  Europe.  It  belongs,  however,  to  the 

natural  order  UrttcetB,  or  the  nettle  tribe,  which  is  indigenous  to  this 
country,  and  is  diffused  over  the  world. 

The  hemp  is  one  of  those  few  agricultural  plants  which  are  dice- 
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cious,  that  is,  producing  male  and  female  flowers  on  different  plants, 
a  circumstance  which  has  some  influence  on  its  culture  and  manage¬ 
ment.  It  grows  to  a  great  height  on  good  soils,  sometimes  to  the 
height  of  six  or  seven  feet  in  this]  country.  But,  in  the  Bolognese 
territory,  it  is  said  to  rise  to  the  height  of  twelve  and  fifteen  feet,  the 
fibre  being,  at  the  same  time,  of  remarkable  beauty. 

The  culture  of  the  hemp  is  but  little  practised  by  the  Irish  farmer, 
indeed  scarcely  known;  and  in  Britain,  it  is  chiefly  confined  to 
Lincolnshire,  Cambridgeshire,  and  Suffolk.  Its  culture,  management, 
and  uses,  are  nearly  the  same  as  those  of  flax.  When  grown  for  seed, 
it  is  a  very  exhausting  crop,  but,  when  pulled  green,  it  is  considered 
a  cleaner  of  the  ground,  and  it  is  said  to  have  the  piopeit^  of  pie- 
serving  from  insects  any  crop  that  it  may  surround. 

The  soils  most  suitable  for  hemp  are  those  strong,  deep  loams 
which  contain  a  large  proportion  of  vegetable  matter.  It  requires 
a  richer  soil  than  flax,  for  it  is  always  strong  in  the  fibre,  in  pro¬ 
portion  to  the  richness  of  the  ground  on  which  it  has  been  pro¬ 
duced.  On  peaty  soils  it  has  been  found  to  succeed  as  well  as  on 

any  others. 

The  preparation  of  the  land,  and  the  place  in  the  rotation,  are  the 
same  as  for  flax.  It  is  a  more  cleaning  crop  than  flax,  and  may, 
therefore,  with  greater  propriety,  succeed  a  corn-crop  on  land  in  a 
foul  state.  As  to  its  effects  on  the  land,  they  are  the  same  as  in  the 
case  of  flax,  depending  entirely  on  the  object  in  view  in  cultivating 

the  crop. 

The  hemp  being  easily  injured  by  the  spring  frosts  must  be  sown 
at  a  later  period  than  flax.  The  beginning  of  May  is  the  usual  seed¬ 
time. 

The  mode  of  sowing  hemp,  like  flax,  is  broadcast.  It  might  be 
cultivated  in  rows  to  admit  of  tillage  during  the  growth  of  the  plants, 
but  this  renders  the  hemp  coarse,  and  the  rapid  growth  of  the  crop 
renders  any  after  tillage  unnecessary  when  the  land  has  been  properly 
prepared.  The  quantity  of  seed  is  usually  from  two  to  three  bushels 
to  the  acre,  and  care  must  be  taken  that  it  is  fresh,  to  insure  its 
growth,  which  is  denoted  by  its  heaviness  and  brightness  of  colour. 

As  the  season  advances,  the  hemp  grows  with  great  rapidity,  and 
like  the  flax-crop,  is  taken  up  by  pulling.  In  taking  up  the  hemp- 
crop,  two  methods  are  in  use,  according  to  the  object  in  view.  When 
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the  crop  is  grown  entirely  for  the  fibre,  it  is  pulled  when  in  flower, 
and  no  distinction  made  between  male  and  female  plants.  But  as  it 
IS  most  commonly  grown  both  with  a  view  to  fibre  and  seed  the 
usual  practice  is  to  pull  the  male  plants  as  soon  as  the  setting  of  the 
seed  in  the  females  shows  that  they  have  effected  their  purpose.  As 
tie  female  plants  require  from  four  to  five  weeks  to  ripen  their  seeds, 
e  males  are  thus  pulled  so  long  before  them.  Thus  the  circumstance 
o  the  male  and  female  flowers,  being  on  different  plants,  gives  rise  to 
a  peculiarity  in  the  method  of  treating  the  hemp,  which  exists  in  the 
case  of  no  other  of  our  cultivated  plants. 

.  The  male  Piants  are  distinguished  from  the  female  by  the  produc¬ 
tion  of  numerous  flowers,  and  being  also  in  general  more  delicate. 

6  stem  of  the  ma,e  Plant  is  divided  into  numerous  branches,  which 
terminate  in  slender  spikes,  the  flowers  hanging,  when  they  expand, 
m  clusters  of  a  purple  colour,  pendent  from  the  leaves;  whilst  that 
of  the  female  terminates  in  tufts,  and  leaves  of  a  considerable  size, 
among  which  we  find  the  seed,  which  is  borne  along  the  stem. 

As  soon  as  the  male  plants  have  performed  the  important  function 
of  impregnation,  which  is  denoted  by  the  growth  of  the  seeds  upon 
the  female  plants,  they  are  to  be  taken  up,  the  latter  being  allowed  to 
remain.  For  this  purpose,  the  pullers  walk  in  the  furrows,  and  reach 
across  the  half  of  each  of  the  adjoining  ridges,  observing  carefully  to 
avoid  injuring  the  remaining  plants.  When  the  female  plants  have 
matured  their  seeds,  they  are  also  pulled ;  and  after  being  bound  up 
into  sheaves,  they  are  stooked  in  the  same  manner  as  grain.  When 
thoroughly  dried,  the  seeds  are  separated  from  the  stalks  by  a  slight 
thrashing;  or  it  is  effected  in  some  cases  by  a  chopping  knife,  which 

cuts  off  the  seed  pods,  and  the  seeds  are  again  separated  from  these 
by  a  subsequent  operation. 


The  operations  of  watering  and  spreading  the  hemp  on  the  grass, 
closely  resemble  the  same  operations  with  flax.  The  male  plants  un¬ 
dergo  these  operations  before  the  female  plants  ;  but  frequently  the 
latter  are  not  watered  until  the  succeeding  season,  being  stacked  and 
prepared  the  following  spring  and  summer,  as  is  sometimes  the  case 
with  flax,  when  saving  the  seed  is  an  important  consideration. 

A  much  shorter  time  is  necessary  for  hemp  to  remain  in  the  water 
than  for  flax.  As  in  the  case  of  that  plant,  the  precise  time  is  denoted 
by  the  softening  of  the  outer  covering  of  the  stem,  so  that  it  will  come 
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readily  off.  From  four  to  six  days  are  usually  sufficient,  especially 
if  the  weather  be  warm.  During  the  period  while  it  remains  on  the 
grass,  it  is  sometimes  turned  over,  and  afterwards  allowed  to  remain 
some  time  before  being  lifted.  The  operation  of  bruising  does  not 
differ  from  that  in  the  case  of  flax  already  described. 

After  the  operation  of  bruising  it  is  ready  for  the  market.  The 
term  shorts  is  technically  applied  to  the  portion  which  breaks  off 
in  the  process  of  bruising,  and  it  is  usually  considered  to  be  nearly 
of  half  the  value  of  the  hemp. 

The  produce  of  the  hemp,  in  this  state,  varies  from  four  to  six  cwt. 
to  the  acre.  The  produce  in  seed  is  usually  ten  or  twelve  bushels. 
It  often,  however,  greatly  exceeds  this  amount. 

The  uses  of  the  hemp  are  well  known.  It  is  extensively  used  for 
the  making  of  canvass  and  cordage  of  all  descriptions,  for  which  pur¬ 
pose  the  great  elasticity  of  its  fibres  eminently  suits  it.  It  is  also 
largely  employed  in  the  manufacture  of  numerous  fabrics  used  in 
domestic  economy,  as  towels,  coarse  table  cloths,  and  other  similar 
articles.  The  fine  sorts  of  hemp  are,  indeed,  manufactured  into 
a  description  of  cloths,  which  is  prized  beyond  the  finest  linens  ; 
as,  independent  of  their  greater  durability,  they  possess  the  singulai 
property  of  their  colour  improving  by  wearing,  while  that  of  linen 
declines. 


XIII,  CULTURE  OF  FORAGE  AND  HERBAGE 

PLANTS. 


he  cu  ture  of  forage  and  herbage  plants  is  comparatively  a  modern 
improvement.  They  were,  however,  known  to  the  Greeks  and  Ro¬ 
mans  as  profitable  objects  of  cultivation,  and  were  also  cultivated 
from  a  very  early  period  in  the  Low  Countries ;  but  they  do  not  ap¬ 
pear  to  have  attracted  much  notice  in  Britain  till  the  beginning  of  the 
sixteenth  century,  when  our  frequent  intercourse  with  Holland  led 
to  the  introduction  of  some  of  our  best  field  plants.  At  present  the 
cultivated  forage  and  herbage  plants  enter  largely  into  the  succession 
ot  crops,  on  all  soils,  and  in  every  productive  course  of  management 
Before  their  cultivation  was  introduced,  it  was  necessary,  when  the 
land  became  exhausted  by  grain  crops,  to  leave  it  a  state  of  compara¬ 
tive  sterility  for  a  number  of  years,  before  it  again  became  valuable 
as  pasture,  or  fit  for  the  production  of  corn  ;  but,  at  present,  these 
plants  are  not  only  indispensable  in  the  cultivation  of  white  and  oreen 
crops  alternately,  upon  rich  soils,  but  are  the  foundation  of  converti¬ 
ble  husbandry  upon  the  land  that  is  not  sufficiently  fertile  to  bear 

constant  cropping,  and  which,  therefore,  requires  two  or  more  years’ 
pasturage  at  intervals.*  J 

The  variety  of  forage  and  herbage  plants  with  which  our  fields  are 
clothed,  whether  produced  by  nature  or  by  art,  furnishes  subsistence 
to  a  number  of  animals  subservient  to  the  human  race.  By  a  judi¬ 
cious  selection  of  the  more  valuable  species  the  farmer  is  enabled  to 
maintain  an  increased  number  of  live-stock,  at  the  same  time  that  the 
condition  of  h.s  land  is  improved,  and  prepared  for  the  Deduction  of 
other  crops.  The  importance  of  attending  to  the  culture  of  these 
p  ants  is  not  felt  to  the  extent  that  could  be  wished  in  this  country 
but  it  is  to  be  hoped  that,  our  farmers  will  not  continue  to  neglect  such 
a  profitable  branch  of  rural  economy  as  the  culture  of  this  class  of 
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plants  affords,  seeing  that  the  advantages  to  be  derived  from  it  are  so 
well  established. 

The  characteristic  points  of  culture,  in  the  case  of  these  plants,  are 
broadcast  sowing,  soiling,  hay-making,  and  pasturage.  No  return  is 
obtained  from  them  the  year  they  are  sown,  and,  for  this  reason,  they 
are  usually  sown  with  a  corn  crop.  Their  culture  and  management 
vary  according  to  the  object  in  view  in  their  production,  and  they  are 
usually  mixed  together  in  definite  proportions  ;  but,  before  entering 
on  these  particulars,  it  will  be  necessary  to  give  some  account  of  each 
species.  The  plants  cultivated,  or  capable  of  being  advantageously 
cultivated  in  this  country  for  forage  and  herbage,  may  be  arranged  in 
the  following  order  : — 

1.  Leguminous  plants,  or  those  having  their  seeds  in  legumes,  or 
pods,  and  belonging  to  the  natural  order  Leguminosa . 

2.  Gramineous  plants,  comprehending  the  grasses,  and  belonging 
to  the  natural  order  Graminece. 

3.  Cruciferous  and  other  forage  and  herbage  plants  not  included  in 
the  foregoing  divisions,  and  belonging  to  the  natural  orders  CvucijhvcBy 
Boraginece,  &c. 

The  plants  belonging  to  the  first  of  these  divisions  are  occasionally 
used  both  for  forage  and  herbage,  but  chiefly  as  forage  ;  those  of  the 
second  are  also  used  for  both  purposes,  but  chiefly  for  herbage ;  and 
those  of  the  third  are  almost  exclusively  cultivated  for  forage  alone. 


I. — LEGUMINOUS  PLANTS. 

The  cultivated  leguminous  plants  are  chiefly  valued  on  account  of 
the  large  quantity  of  nutritious  forage  they  afford,  and  some  of  them 
yield  several  crops  in  the  season,  when  cultivated  under  favourable 
circumstances.  Those  deserving  of  attention  are 

1.  The  Tare  and  other  species  of  Vetch. 

2.  Lucern. 

3.  Sainfoin. 

4.  Clovers,  Vetchlings,  Melilots,  &c. 

The  Tare,  Vida  sativa,  is  in  general  cultivation  as  a  forage  plant, 
being  both  nutritious  and  productive  ;  but  it  is  also,  in  many  cases, 
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‘-vated  for  ,ts  seeds,  which  ace  used  chiefly  for  reproduction- 

0  Tf  'nSlances  tlley  are  employed  as  food  for  poultry  and 
,  a"m,als’  and»  on  this  account,  its  cultivation  has  been  treated 

‘seeds.COm,neX1°n  WIth  the  legUminous  Plants  cultivated  for  their 

Besides  the  common  tare,  there  are  several  otherspecies  ofthege- 
nUs  Vlcla  whlch  m,ght  be  cultivated  for  forage. 

beeper"'  ^  °f  Siberia-  I(  «“* 

much  recommended  for  cultivation,  as  it  not  only  grows  to  a 
gteat  height  and  yields  a  large  bulk  of  fodder,  but  it  remains  green 
b  ougho  the  winter,  and  comes  early  in  spring.  Although  long 

try  .°tt  ;  'tS  CU,tU''e  HaS  n0t  teen  ”Uch  atte”ded  ‘bis  coun- 

J  .  but  it  is  grown  m  some  parts  of  France,  and  frequently  in  Ger- 

fin'd  it  1  !  S°lk  Th°Se  Wh°  CU'tivate  U  in  the  ,atier  country 

advisable  to  sow  it  in  mixture  with  one  or  other  of  the  meli- 

ots  as  from  its  tall  and  slender  habit  of  growth,  unless  supported,  it 

Th  T  r?vr  ged’  and  “UCh  damaged  in  damP  weather. 
ie  u  ted  Vetch,  l  icm  cracca,  is  of  every  luxuriant  growth,  and 

",  at  a  at!  ^  °f  the  — o-  I*  yields  a  considerable  bulk 
fodder,  which  is  greedily  eaten  by  cattle,  and  is  considered  to  be  a 
more  nutritious  and  healthy  article  of  food  than  the  common  tare 
H  ere  the  culture  of  this  plant  more  generally  practised,  it  mighl' 
pe.haps,  supply  a  desideratum,  namely,  the  affording  of  a  large  quan’ 

L  rn  T,*'" ,h*  p"“  ^  TZ 

fh°"  »  "f  “  ■'*  «'•'«'»  -IT  — ,  -  even  '£ 

-hen  d  *  „d  ,h,  ,rom  ‘  J 

the  loots  of  the  plants  during  the  winter  and  spring. 

®  BUSh  ,VetcI'’  Vicia  sePium>  is  a  perennial  plant  flowering  at 
an  early  period  of  the  season,  and  producing  a  large  amount  of  foie 

S  found  about  hedges  and  shady  places,  and  generally  on  superior 

m  .a  er  dry  sods.  From  its  rather  dwarfish  and  close  bushy  habit 

of  growth,  ,t  does  not  require  the  aid  of  other  plants  for  its  support 

longs6  Srt'e  eXtellt  aS  !he  °ther  SPecles  of  the  senus  to  which  it  be- 
g  •  possesses  the  property  of  dispersing  the  seeds  as  soon  as 

they  are  ripe ,  which  makes  it  difficult  to  procure  them  in  quantity. 

From  the  result  of  the  various  trials  which  have  been  made  with  this 
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plant,  it  appears  to  be  deserving  of  further  attention  by  cultivation, 
as  happens  in  the  case  of  other  wild  plants. 

The  Villous  or  Hairy  Vetch,  Vida  vilosa ,  greatly  resembles  the 
tufted  vetch,  for  which,  at  first  sight,  it  is  apt  to  be  mistaken.  4  his 
resemblance,  however,  is  chiefly  in  the  flowers  and  foliage  ;  and  an 
essential  difference  between  them  is,  that  this  species  has  an  annual 
root,  and  the  tufted  vetch  a  perennial  one.  The  whole  of  the  plant 
is  also  more  villous  or  hairy,  of  a  taller  and  more  branching  habit  of 
growth,  and  produces  a  greater  number  of  pods.  It  is  of  rather 
slender  growth,  and  relying,  like  most  of  the  other  species,  on  what¬ 
ever  stronger  plants  may  be  growing  near  it  for  support.  It  possesses 
the  same  advantage  as  the  tufted  vetch,  that  of  containing  a  compara¬ 
tively  smaller  proportion  of  moisture  than  the  common  tare,  and  being 
eagerly  consumed  by  horses  or  cattle  either  in  a  green  or  a  dry  state. 
When  sown  in  spring,  it  comes  away  rather  slowly  at  first,  as  com¬ 
pared  with  a  common  tare  ;  but  its  actual  weight,  or  bulk  of  produce 
from  a  given  space  of  ground,  when  full  grown,  may  be  reckoned 
nearly  double  that  of  the  other.  Should  further  experience  prove  it 
to  be  suitable  for  sowing  as  a  winter  vetch,  it  will  add  greatly  to  its 
value. 

Of  the  important  genus  Vida,  nearly  a  hundred  species  have  been 
enumerated  by  botanists,  many  of  which  seem  highly  deserving  of 
further  experiments  with  a  view  of  ascertaining  their  economical  uses 
and  properties,  as  many  of  them  are,  as  yet,  in  a  great  measure  un¬ 
known.  The  culture  of  the  different  species  is  not  materially  different 
from  that  of  the  common  tare,  which  has  been  already  described  at 

The  lucern,  Medicago  sativa,  is  a  deep-rooting  perennial  plant, 
sending  up  numerous  small  clover-like  shoots,  with  blue  or  violet 
coloured  spikes  of  flowers.  It  is  a  native  of  the  South  of  Europe, 
and  has  been  cultivated  in  Spain,  Italy,  and  the  South  of  France, 
from  a  very  early  period.  It  was  introduced  into  England  from 
France  about  the  middle  of  the  seventeenth  century,  and  is  exten¬ 
sively  cultivated  in  Kent,  and  some  of  the  other  southern  counties. 

The  climate  for  lucern  must  be  warm  and  dry,  and  this  circum¬ 
stance  has  been  found  unfavourable  to  its  extended  cultivation  in  our 
variable  climate. 
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Ine  proper  soil  for  lucern  is  a  rich  deep  loam,  though  any  friable 
ground  of  a  deep  and  open  nature  will  answer,  provided  it  'be  tho 
roughly  drained,  and  enriched  by  the  application  of  manures.  It 
«nl  not  succeed  on  clays,  nor  on  soils  that  are  too  dry  and  parching. 

6r'StfUm  °f  the  soil  is  of  “»ch  importance  as  the  upper 
m  the  successful  cultivation  of  lucern;  for  the  fertility  of  the  latter 

can  be  increased  by  manures  and  kept  open  by  culture,  and  may  thus 
0.  a  ceitain  time,  be  rendered  productive;  but  if  the  subsoil  be  ad¬ 
hesive  or  at  all  of  a  wet  and  clayey  nature,  the  plants  which  seek  for 
nouns, rment  by  striking  their  roots  to  a  great  depth,  being  stopped  in 
n  piogiess  by  the  closeness  or  unfavourable  nature  of  the  subsoil 
cease  to  vegetate,  and  finally  perish.  Thus  many  farmers  who  are’ 
possessed  of  fertile  loams  which  grow  good  crops  of  corn  and  clover, 
long!  lying  upon  a  cold  and  impenetrable  subsoil,  have  found  their 
expectations  deceived  when  they  have  calculated  upon  the  successful 
cu  n  ation  of  lucern.  The  soil  must  be  deep,  and  of  the  lighter  class, 
with  a  free  and  kindly  subsoil ;  and  when  these  circumstances  do  not 
GX1St’  U  18  better  110t  t0  attempt  the  culture  of  this  plant 

The  preparation  of  the  soil  for  lucern  consists  in  deep  ploughing 
and  minute  pulverization,  which  is  effected  either  by  a  previous  sum¬ 
mer-fallow,  or  fallow  -crop.  The  most  effectual  preparation  is  trench¬ 
ing  by  the  spade,  and  when  the  operation  is  going  forward,  a  liberal 
application  of  manure  should  take  place,  which  can  then  he  incor¬ 
porated  with  the  soil  and  buried  to  a  good  depth.  This  plan  of  pre¬ 
paration  is  evidently  inadmissible  when  the  plant  is  cultivated  on  a 
arge  scale;  hut  when  it  is  wished  merely  to  possess  a  small  patch  of 
lucern  for  the  convenience  of  soiling,  it  is  well  to  have  the  prepara¬ 
tion  of  the  soil  as  perfect  as  practicable,  and  that  it  be  enriched  by 
the  application  of  both  organic  and  calcareous  manures,  as  any  ex- 

pense  incurred  in  this  way  will  be  amply  repaid  by  the  luxuriance  of 
the  succeeding  crops. 

In  the  cultivation  of  lucern,  (he  row  system  is  adopted,  and  the 
mode  of  sowing  closely  resembles  that  of  sowing  turnip  and  rape 
seeds  on  a  flat  surface,  by  marking  it  off  in  rows  after  being  pre¬ 
viously  well  harrowed.  The  rows  need  not  be  more  than  sixteen  or 
eighteen  inches  apart,  which  gives  room  for  tilling  the  intervals  both 
by  the  horse  and  hand  hoe.  When  lucern  is  cuitivated  in  ^ 
patches  by  the  cottager,  in  the  management  of  which  horse  labour  is  • 
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not  required,  the  intervals  between  the  rows  need  not  be  more  than 
ten  or  twelve  inches,  which  admits  of  the  hand-hoe  being  used. 

The  period  of  sowing  lucern  should  be  as  early  as  practicable  in 
the  spring  months,  that  the  plants  may  have  made  some  progress 
before  the  warm  weather  sets  in.  It  should  not,  in  any  case,  be 
delayed  longer  than  the  middle  of  April.  The  quantity  of  seeds  to 
the  acre,  is  ten  or  twelve  pounds.  The  seeds  are  paler  and  larger 
than  those  of  clover. 

The  mode  of  treatment  in  the  subsequent  stages  of  the  growth  of 
the  crop  requires  nothing  more  than  careful  attention  to  the  destruc¬ 
tion  of  weeds,  especially  root-weeds — both  by  the  harrow  and  by 
hand-hoeing.  After  a  liberal  use  of  the  harrow,  the  crop  appears  as 
if  it  were  completely  destroyed  ;  but  the  process,  instead  of  being 
injurious,  is  essential,  and  the  plants  soon  recover  from  the  apparent 
injury  thus  sustained,  and  regain  their  usual  appearance. 

The  lucern  will  be  ready  for  cutting  in  the  month  of  August  of 
the  first  year.  In  the  succeeding  spring,  the  crop  is  to  be  again  tho¬ 
roughly  hoed,  so  that  the  weeds  may  be  destroyed,  and  the  soil  pul¬ 
verized  about  the  roots  of  the  plants.  The  crop  will  afterwards  be 
ready  for  cutting  towards  the  end  of  May.  In  this  manner,  with 
alternate  cuttings  and  hoeings,  it  may  be  cut  three  or  four  times  in 
the  season.  It  does  not  arrive  at  its  full  growth  until  its  third  year, 
but  after  this,  it  will  continue  to  yield  annually  a  large  return  of  rich 
and  early  foliage  for  ten,  or  twelve,  or  even  fifteen  years.  It  requires 
manuring  every  third  or  fourth  year,  and  ashes,  gypsum,  or  liquid 

manure  is  that  commonly  applied. 

Lucern  is  sooner  ready  for  cutting  than  most  other  forage  or  her¬ 
bage  plants.  When  the  situation  is  suited  to  the  habits  of  the  plant,' 
and  the  season  favourable,  the  first  cutting  may  often  take  place 
towards  the  end  of  April,  at  which  time  it  will  probably  have  attained 
the  height  of  two  feet  or  more.  It  should  be  cut  immediately  before 
it  comes  into  flower,  as  it  will  afterwards  push  forward  its  new  shoots 
with  greater  vigour. 

The  produce  of  lucern,  comprehending  the  different  cuttings  of  the 
season,  has  been  stated  at  from  four  to  five,  and  even  sometimes  eight 
tons  to  the  acre.  For  soiling,  an  acre  is  sufficient  for  three  or  four 
cows  during  the  season.  But,  on  the  supposition  that  it  is  only  equal 
in  bulk  to  a  crop  of  red  clover,  under  similar  circumstances,  at  d,  if 
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continued  yearly,  for  ten  or  twelve  years,  at  an  annual  expense  of 
■ramming,  and  rolling  occasionally,  and  a  triennial  or  quinquennial 
one  ot  manuring,  it  will  be  of  sufficient  value  to  induce  such  farmers 
as  iave  suitable  soils  and  situations,  to  lay  down  a  small  piece  of  land 
under  this  crop,  near  their  farmeries. 

The  Sainfoin,  Onohrychis  saliva,  is  a  deep-rooting  perennial  plant, 

'  .  bra"chmg  stems’  c°mpound  leaves,  and  showy  red  flowers  It 

h"  l“"  ‘"“’ll  i-  Co:;;J 

midadleaSUfCtUbtUral  Plant’  ^  ^  introduced  int0  England  about  the 
ddle  of  the  seventeenth  century.  It  has  since  been  a  good  deal 

cultivated  ,n  the  chalky  districts;  and  its  peculiar  value  is,  that  it 

may  be  grown  on  soils  unfit  for  being  constantly  under  tillage  and 
which  yield  little  in  grass.  S  ’ 

Sainfoin  is  peculiarly  adapted  to  the  lighter  class  of  soils.  It  grows 
wonderfully  on  rocky  soils,  stretching  its  roots  to  a  prodigious  depth 
among  the  crevices  of  the  rocks.  On  a  chalky  rock,  covered  with  only 
a  few  inches  of  soil,  it  will  thrive  and  grow  for  many  years  with  vigour 
where  neither  corn  nor  cultivated  herbage  plants  would  cover  the  su^ 

The  preparation  of  the  soil  for  sainfoin  is  similar  to  that  for  lucern 
and  consists  in  deep  and  minute  pulverization,  and  the  thorough 
rad, cat, on  o  weeds.  The  mode  of  sowing  is  almost  universal 
roadcast,  and  the  seed  is  sown  with  a  corn  crop  in  spring,  i„  thl 
same  manner  as  that  of  the  clovers  and  grasses.  In  the  following 

season  it  may  be  cut  for  hay  or  green  forage,  although  it  does  not 
attain  its  full  maturity  until  the  third  year. 

The  corn  crop  with  which  sainfoin  is  usually  sown  is  barley,  as  both 
these  plants  are  suited  to  the  same  kind  of  soil.  It  is  better  that  the 
barley  should  be  sown  thin,  in  which  case  it  will  serve  to  shade  the 
growing  plants  of  sainfoin,  and  keep  them  moist  during  the  summer. 

It  is  sown  simultaneously  with  the  barley,  and  the  seeds  being  some- 
w  lat  large,  they  are  to  be  covered  to  a  good  depth.  The  roller  is 
used  with  propriety  after  the  seeds  have  been  covered  by  the  har- 

The  quantity  of  seed  is  about  four  bushels  to  the  acre.  A  smaller 
allowance  may  suffice,  but,  on  such  soils  as  are  proper  for  this  plant, 
it  is  always  necessary  to  have  a  full  proportion  of  seed.  The  best 
period  of  sowing  is  in  the  month  of  March. 
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The  application  of  sainfoin  is  chiefly  for  being  made  into  hay.  The 
proper  season  for  cutting  is  when  the  plants  are  in  full  flower;  and  the 
several  operations  of  hay-making  are  the  same  as  in  the  case  of  the 
other  hay  plants.  Great  care  is,  however,  necessary  in  the  process ;  for 
its  perfection  consists  in  retaining  the  natural  bloom  and  figure  of  the 
flower,  and  the  clear  and  healthy  green  of  the  stems  and  leaves.  It 
is  easily  injured  by  rain,  as  not  only  are  the  richness  and  fragrance 
of  the  hay  thus  deteriorated,  but  the  porous  nature  of  the  stems  of 
the  plants  renders  them  difficult  to  be  dried  after  being  thoroughly 
wetted.  In  general,  it  may  be  reckoned  that  a  greater  quantity  of 
hay  will  be  procured  from  it  upon  thin  calcareous  soils  than  from  a 
first  cutting  of  clover,  and  it  is  of  superior  quality  and  value. 

The  usual  duration  of  sainfoin  in  a  profitable  state  is  from  eight  to 
ten  years.  It  attains  its  perfect  growth  in  about  three  years,  and 
begins  to  decline  about  the  eighth  or  tenth  on  calcareous  soils,  and 
much  sooner  on  other  soils  less  suited  to  its  growth.  There  are  in¬ 
stances,  however,  of  fields  of  sainfoin  which  have  been  neglected,  in 
which  plants  of  sainfoin  have  been  found  upwards  of  fifty  years  after 
the  time  of  sowing.  In  general,  the  great  enemies  to  the  duration 
of  the  plant  are  the  grasses,  which  accumulate  and  form  a  close  turf 
on  the  surface,  and  thus  choke  it  up. 

In  saving  seed  from  sainfoin,  it  should  remain  on  the  ground  until 
the  husks  become  of  a  somewhat  brownish  colour,  and  the  seeds  are 
perfectly  plump  and  firm.  They  ripen  very  unequally,  arising  from 
the  circumstance  of  the  pods  being  first  formed  on  the  lower  part  of 
the  stem,  and,  of  course,  first  ripened;  and  they  also  shed  very  freely 
if  roughly  handled,  or  if  the  husks  be  either  parched  by  the  sun  or 
opened  by  rains.  When  the  greater  part  is  of  a  brownish  colour,  it 
is  then  time  to  reap  the  crop,  which  should  be  done  while  the  dew  is 
on  the  plants,  and  the  swathes  should  not  be  turned  if  they  can  be 
got  sufficiently  dry  without  it.  When  the  plants  are  perfectly  dried, 
the  seeds  are  thrashed  out  on  a  cloth  placed  in  the  field,  or  the  work 
may  be  conveniently  done  by  the  thrashing  machine.  After  being 
thrashed  and  cleaned,  they  are  to  be  spread  closely  upon  a  boarded 
floor  for  some  time,  until  they  are  thoroughly  dried,  as  a  slight  degree 
of  fermentation  in  the  heap  would  deprive  them  of  their  vegetative 
powers. 

Closely  allied  to  the  sainfoin  is  the  French  honeysuckle, Hedysaruvn 
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c°vonariun.  Its  flower-stalks  sustain  spikes  of  rich  scarlet  flowers 
sometimes  white,  which  expand  in  June  and  July  in  the  second  year’ 
and  perfect  their  seeds  in  August  or  September,  after  which  the  L„t 
dec-ays.  It  is  chiefly  known  in  this  country  as  an  ornamental  garden 

This  well-known  beautiful  plant  is  grown  in  the  fields  in  several  of 
e  countries  of  southern  Europe,  for  the  purpose  of  feeding  mules 
oises.  It  ,s  said  to  be  very  nutritious,  and  yields  an  immense 
crop,  being  from  four  to  five  feet  in  height.  It  is  used  either  for  green 
01  age,  or  for  being  made  into  hay.  The  French  honeysuckle  has 
been  recommended  for  cultivation  in  this  country,  but  it  does  not  seem 
*  v'"g  °f  much  attention;  for,  independently  of  its  being  a  biennial 

plant  and,  consequently,  yielding  only  one  good  crop  in  two  seasons, 
is  tender,  and  easily  injured  by  frosts  in  the  spring  months;  so  that 
-  coil  -  be  grown  only  on  the  warmest  dry  soils  in  sheltered  situations. 

The  plants  coming  next  under  consideration  are  the  Clovers,  which 
are  by  far  the  most  important  of  the  cultivated  forage  plants,  under 
tne  alternate  system  of  husbandry.  When  land  is  to  lie  for  a  limited 
period  without  tdlage,  the  clovers  supply  a  much  larger  quantity  of 
gi  een  ood  tnan  could  otherwise  be  obtained  by  the  cultivation  of  any 
ot  er  of  the  cultivated  forage  or  herbage  plants  ;  they  are  also  con- 
S1  ered  as  restorative  crops  in  an  eminent  degree,  for,  besides  the  laro-e 
return  of  manure  which  their  consumption  affords,  they  also  act  bene¬ 
ficially  on  the  land  on  which  they  grow,  it  having  been  repeatedly 
ascertained  that  the  grain  crops  succeeding  clover  are  more  valuable 

.e*  a‘‘y  0t  lel  PreParation.  They  are,  in  general,  better  suited 
o  mowing  than  to  pasturage,  as  the  roots  of  the  plants  are  frequently 
injured  by  animals  in  consuming  the  foliage;  and  when  the  crop  is  cut 
down,  either  for  the  purpose  of  soiling  or  being  made  into  hay,  two 
01  three  cuttings  are  obtained  in  the  season. 

.  ,rh.e  cl°vers  cannot  be  advantageously  cultivated  when  the  design 
IS  to  lay  down  the  land,  for  any  considerable  length  of  time,  in  per¬ 
manent  pasture,  without  a  large  admixture  of  the  grasses,  these  beta* 
o  onger  duration,  and,  at  the  same  time,  affording  a  better  sward.  Ii° 
making  a  selection  of  plants  for  permanent  pasturage,  the  quantity  of 

the  clovers  must  therefore  be  small  in  proportion  to  that  of  the  other 
herbage  plants. 
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The  clovers  belong  to  the  genus  Trifolium,  of  which  there  are  a 
great  many  species,  although  the  number  cultivated  in  this  country, 
for  the  purpose  of  yielding  forage  and  herbage,  is  comparatively  small. 
Those  most  frequently  cultivated  are  the  red  and  white  clovers;  and, 
in  a  less  degree,  the  yellow  and  crimson  clovers. 

The  Red  Clover,  Trifolium  pratense,  is  a  native  species,  and  pe¬ 
rennial  ;  but  the  produce  of  the  seed  imported  from  the  Continent 
becomes  biennial,  although,  by  being  prevented  from  ripening  its 
seeds,  it  frequently  lasts  to  the  third  year  or  even  longer.  It  is  easily 
distinguished  from  the  others,  by  the  colour  of  the  flowers  being  a 
deep  red,  and  by  its  broad  leaves,  which  are  partially  streaked  of  a 
lighter  colour  towards  the  centre. 

The  knowledge  of  the  culture  of  this  plant  was  originally  derived 
from  Flanders,  and  its  cultivation  extended  rapidly  after  it  was  intro¬ 
duced.  The  introduction  of  this  plant  was,  indeed,  the  first  step  to¬ 
wards  the  improvement  of  British  husbandry ;  for  it  is  not  alone  pro¬ 
fitable  from  the  abundant  produce  which  it  affords,  but  land  which  has 
been  exhausted  by  the  growth  of  corn  is  greatly  restored  to  fertility 
by  the  shade  and  destruction  of  weeds  occasioned  by  a  weighty  crop 
of  this  plant;  and  red  clover,— if  its  general  adaptation  to  our  soil  and 
climate  be  taken  into  consideration,— is,  in  these  respects,  superior  to 
any  of  the  cultivated  forage  and  herbage  plants. 

In  the  immediate  vicinity  of  towns,  red  clover  is  frequently  the 
only  cultivated  herbage  or  forage  plant  to  be  found  ;  and,  on  all  the 
richer  class  of  soils  throughout  the  country,  it  is  beneficially  cultiva¬ 
ted.  On  soils  of  an  inferior  description,  it  is  cultivated  in  conjunction 
with  the  grasses. 

The  Creeping  White  Clover,  Trifolium  repens ,  is  also  a  native 
species,  hardy,  perennial,  and  suited  to  a  great  variety  of  soil  and 
climate.  The  return  produced  from  white  clover  is  much  smaller  than 
that  from  red  clover;  the  latter  is,  therefore,  preferred  when  the  soil 
is  rich,  and  the  intention,  as  already  stated,  merely  to  allow  the  land 
to  remain  without  tillage  for  one  year.  The  white  clover  is  suited  to 
soils  low  in  the  scale  of  fertility,  and  on  the  poorer  class  of  soils  it  is, 
accordingly,  extensively  cultivated.  It  is  never  grown  by  itself,  being 
invariably  mixed  in  larger  or  smaller  proportions  with  the  other  her¬ 
bage  plants. 

The  seeds  of  white  clover  retain  their  vitality  for  a  great  length  of 
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time.  After  the  application  of  calcareous  matter  to  the  soil,  plants 
of  it  will  spring  up  without  the  seeds  being  sown ;  and  this  can  be 
accounted  for  only  from  the  circumstance  of  the  seeds  lying  dormant 

in  the  soil,  and  afterwards  vegetating  on  being  placed  in  a°  more  fa- 
vourable  situation. 

Ihe  Hybrid  Clover,  Trifolium  hybridum ,  is  so  named  from  being 
intermediate  between  the  preceding  species.  It  is  a  native  of  the 
south  of  Europe  and  perennial  It  seems  to  be  deserving  of  the  atten¬ 
tion  of  the  agriculturists  of  this  country ;  and  might  form  a  substitute 
for  the  red  clover,  in  cases  where  the  land  is  laid  down  for  perennial 
pasturage  ;  as  from  the  dissimilarity  between  it  and  the  red  clover,  it 
may  be  found  to  succeed  on  such  soils  as  are  tired  of  the  latter,  or, 
m  the  3anguage  of  farmers,  are  termed  clover-sick .  Should  such  be 
the  case,  it  will  be  a  most  valuable  acquisition  to  the  stock  of  our  cul¬ 
tivated  plants. 

The  Zig-zag  clover,  Trifolium  medium ,  is  an  indigenous  perennial 
plant,  and  bears  considerable  resemblance  to  the  common  red  clover 
It  is  distinguished  from  the  red  clover  by  its  more  rigid  zig-zag  stems,' 
narrower  and  darker  green  spotless  leaflets,  and,  above  all,  by  its 
creeping  roots.  From  the  trials  that  have  been  made  of  this  grass, 
it  does  not  seem  deserving  of  more  extended  culture;  however,  its 

value  as  a  forage  and  herbage  plant  cannot  be  regarded  as  satisfac- 
torily  determined. 

The  Lesser  X  ellow  Clover,  Trifolium  minus ,  often  known  by  the 
name  of  cow-grass,  is  not  deserving  of  cultivation ;  and  is  merely 
mentioned  to  distinguish  it  from  a  variety  of  the  perennial  red  clover 
to  which  the  term  cow-grass  is  also  applied.  The  latter  is  a  favourite 
and  esteemed  variety,  and  hence  the  necessity  of  distinguishing  it 
from  the  lesser  yellow  clover. 

The  Crimson,  or  Flesh-coloured  Clover,  Trifolium  incarnatum,\s 
a  native  of  the  southern  and  central  parts  of  Europe.  It  differs  from 
the  common  red  clover  in  having  more  elongated  spikes  and  pedun¬ 
cles,  in  the  different  form  of  the  stipules  and  leaflets,  and  in  the 
greater  hairiness  of  the  calyx.  The  latter  species  has  two  nearly- 
opposite  leaves  close  upon  the  globular  spike,  while  the  crimson 
clover  has  the  uppermost  leaf  several  inches  distant  from  the  spike, 
which  is  oblong.  But  a  sufficient  characteristic  of  the  plant,  com- 
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pared  with  other  species  in  cultivation,  is  the  crimson  colour  of  its 
flower. 

The  crimson  clover  has  been  known  in  this  country  for  a  length 
of  time  as  a  beautiful  border  annual  of  the  garden  ;  but  it  is  only 
within  these  few  years  that  it  has  attracted  attention  as  an  agricul¬ 
tural  plant.  Being  an  annual,  it  must  be  sown  in  the  autumn,  that  it 
may  come  into  flower  and  arrive  at  maturity  the  ensuing  season.  It 
cannot  be  sown  with  grain  crops,  like  the  other  clovers,  as,  from  its 
rapid  growth,  it  would  soon  overtop  and  smother  them  ;  besides,  if 
sown  at  the  early  period  of  the  season,  which  is  necessary  wThen  the 
smaller  seeds  are  sown  among  corn  crops,  it  arrives  at  maturity  the 
same  season,  and,  being  an  annual  plant,  it  does  not  then  grow  in  the 
succeeding  one. 

But  the  advantages  to  be  derived  from  the  cultivation  of  this  spe¬ 
cies  of  clover  are,  that,  when  sown  in  autumn,  it  may  be  cut  and  re¬ 
moved  off  the  ground  in  the  month  of  May,  or  beginning  of  June 
following;  in  which  case,  the  land  can  afterwards  be  prepared  in  due 
time  for  a  crop  of  turnips.  For  this  purpose,  in  favourable  situations, 
it  may  be  sown  on  oat  stubble,  which  is  intended  for  turnips  the  en¬ 
suing  season.  A  light  ploughing  may  be  "given  to  the  land,  and  the 
seeds  afterwards  covered  by  a  single  turn  of  the  harrow  ;  or  they  may 
be  sown  at  once  on  the  stubble,  without  any  previous  preparation,  it 
being  only  on  tenacious  soils  that  the  ploughing  can  be  regarded  as 
beneficial.  This  appears  to  be  slovenly  management,  but  perfect  pul¬ 
verization  of  the  soil  has  been  found  injurious  as  a  preparation  for 
this  plant ;  and  the  best  crops  have  been  uniformly  obtained  when 
the  soil  has  been  loosened  as  little  as  possible,  consistent  with  the 
due  covering  of  the  seed. 

The  crimson  clover  may  be  deserving  of  attention  for  the  purpose 
mentioned.  It  forms  a  valuable  article  of  green  food  at  an  early  period 
of  the  season,  and,  if  cut  when  in  full  flower,  it  sometimes  yields  a 
more  abundant  crop,  and  makes  a  superior  quality  of  hay,  than  the 
other  species.  The  produce,  in  general,  however,  taking  into  consi¬ 
deration  the  number  of  failures  which  occur  from  unfavourable  sea¬ 
sons,  has  not  been  such  as  to  warrant  an  extension  of  its  culture  on 
any  considerable  scale  ;  and  the  trials  which  have  as  yet  been  made 
are  to  be  regarded  merely  as  experiments,  until  its  properties  are 
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more  fully  ascertained.  It  is  certain  that  it  can  never  enter  largely 
mt°  the  system  of  agriculture  practised  in  the  United  Kingdom.”  It 
is  sown  without  any  admixture  of  other  plants,  and  the  quantity  of 
seed  may  be  from  eighteen  to  twenty  pounds  to  the  acre. 


Other  species  of  the  genus  Trifolium  might  be  enumerated,  which 
have  been  occasionally  recommended  as  agricultural  plants,  but  ex¬ 
periments  are  yet  wanting  to  confirm  the  various  accounts  of  their 
productiveness  and  nutritive  properties.  Those  which  experience  has 
shown  to  be  suitable  to  the  climate,  and  to  form  profitable  articles  of 
cultuie,  aie  the  red  and  white  clovers. 

The  seeds  of  the  clovers,  it  has  been  said,  are  usually  combined 
with  those  of  certain  other  plants  before  sowing.  The  crop  may  be 
cut  and  consumed  in  its  green  state,  it  may  be  made  into  hay,  or  it 

may  be  allowed  to  remain  uncut  until  the  seeds  are  fully  matured, 
which  are  then  saved  for  sowing. 

Although  the  saving  of  clover-seed  may  be  adopted  in  this  country, 
the  practice  is  extremely  rare,  as  it  is  attended  with  considerable  diffi¬ 
culty  from  the  humidity  of  the  climate.  With  the  exception  of  the 
crimson  clover,  the  various  species  will  not  mature  their  seeds  in  a 
proper  manner  until  a  late  period  of  the  season  ;  it  is,  therefore,  ne¬ 
cessary  to  cut  clown  the  first  growth,  and  to  depend  for  seed  on  the 
produce  of  the  second.  The  portion  thus  reserved  for  seed  must  be 
allowed  to  remain  uncut  until  the  husks  become  brown  in  tile  colour, 
after  which  it  is  cut  down  and  harvested  in  the  usual  manner,  and, 

after  being  sufficiently  dried,  it  is  stored  up  to  be  thrashed  at  the 
farmer’s  convenience. 

When  the  seeds  are  not  fully  ripened,  and  the  husks  perfectly  dried, 
it  is  difficult  to  separate  them  from  each  other;  and  even  when  ma¬ 
naged  in  the  best  manner,  a  portion  of  the  seed  will  often  remain  in 
the  husk.  The  process  of  thrashing  is  performed  by  the  flail,  and  the 
seed  is  winnowed  in  the  same  manner  as  grain,  but  with  sieves 
adapted  to  the  purpose.  When  the  clover  is  raised  for  seed,  it  is,  in 
common  with  all  other  plants  cultivated  for  the  same  purpose,  an  ’ex¬ 
hauster  of  the  soil ;  and  from  the  late  period  of  ripening,  and  the 
extreme  state  of  dryness  to  which  the  plants  must  be  brought,  the 
saving  of  clover  seed  is  a  somewhat  precarious  operation.  For  these 
reasons  the  chief  supply  is  imported.  When  the  clovers  are  culti- 
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vated  for  the  production  of  seed,  there  should  be  no  admixture  of 
the  other  forage  or  herbage  plants  in  the  proportion  of  the  crop  re¬ 
served  for  that  purpose  ;  but  even  should  a  mixture  have  been  made, 
it  may  not  prevent  the  seeds  from  being  saved,  as  from  the  period  at 
which  the  operation  takes  place,  and  the  previous  treatment  of  the 
crop,  the  others  will  not  have  ripened  their  seeds  at  the  same  time.* 

*  “  Among  the  cultivated  forage  and  herbage  plants,  the  clovers  unquestionably 
hold  the  highest  place,  for  from  no  others  can  so  large  a  return  be  obtained.  After 
these  plants  were  first  introduced  into  British  agriculture,  excessive  crops  were 
reaped  off  the  lands,  even  where  they  were  in  an  inferior  condition  to  what  they 
generally  are  now ;  but  as  improvements  in  agriculture  advanced,  the  clover  crops 
fell  off,  and  that  in  cases  where  the  system  of  tillage  was  otherwise  good.  This  has 
contributed  to  prevent  the  extension  of  these  crops  in  many  situations  in  which  it  is 
conceived  they  might  make  a  profitable  return. 

“  The  defective  quality  of  the  seed  has  been  a  fruitful  cause  of  many  of  the  failures 
of  the  clovers.  Clover  seeds  are  vended  of  all  ages  and  qualities,  and  frequently 
the  inexperienced  are  deceived  in  the  quality  of  the  seeds  they  purchase,  generally 

9 

under  the  lure  of  cheapness.  The  fresh  seeds  have  a  plumpness  and  brightness  of 
colour  which  cannot  easily  be  mistaken  ;  but  in  this  case  much  depends  on  the 
character  of  the  seedsman. 

“  The  ravages  of  the  slug  are  also  a  very  frequent  cause  of  the  failure  of  the  clo¬ 
ver  crop.  The  cultivation  of  potatoes,  turnips,  and  clover,  on  the  same  field,  has  con¬ 
tributed  to  increase  these  creatures  to  a  destructive  degree,  while  lands  occasionally 
subjected  to  a  summer  fallow,  are  by  no  means  so  infested  with  them.  Their  attacks 
at  the  period  of  brairding  are  the  most  dangerous.  Lime  in  powder  is  frequently 
applied  to  the  ground  with  a  view  of  destroying  them  ;  and  when  this  is  done,  the 
application  should  take  place  in  the  mornings  or  evenings,  when  the  slugs  are  eager 
at  their  work  of  destruction.  The  application  of  salt  to  the  land  is  also  found  to 
destroy  insects  and  other  animals  injurious  to  vegetation,  as  well  as  improve  the 
quality  of  the  land  itsef.  In  wet  seasons  the  slug  generates  rapidly  ;  and  in  some 
cases  they  effect  the  destruction  of  clover  crops  with  a  rapidity  equal  to  what  has 
been  described  of  the  locust  in  eastern  countries.  Rolling  might  destroy  them  in 
vast  numbers,  but  the  application  of  salt  and  lime  is  simple,  more  efficacious,  and  at 
the  same  time  beneficial  to  the  soil. 

“  The  state  of  the  land  with  regard  to  cropping,  may  be  a  cause  of  the  failure 
of  the  clover  crop.  This  is  brought  about  by  the  too  frequent  repetition  of  the 
same  kind  of  crops  on  the  same  land,  until,  to  use  a  common  phrase,  the  land  gets 
tired  of  producing  them.  Particular  attention  has  lately  been  directed  to  the  in¬ 
vestigation  of  this  important  subject,  by  the  writings  of  some  foreign  naturalists, 
whose  experiments  upon  vegetable  physiology  have  led  them  to  the  conclusion,  that 
the  roots  of  plants  contain  secretions  formed  by  the  sap,  which,  being  thrown  off  as 
excrement,  render  the  land  unfit  for  the  production  of  similar  crops.  When  the 
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Of  the  genus  Lalhyrus,  Vetchling,  or  Everlasting  Pea,  several  spe¬ 
eds  have  been  enumerated  as  agricultural  plants.  Some  of  these  are 
perennials,  and  several  are  annuals.  They  have  been  found,  in  some 
cases,  to  make  a  large  return  of  foliage  ;  but  their  adaptation  for  the 
purposes  of  the  farm  has  not  yet  been  sufficiently  ascertained  to  re¬ 
commend  them  as  objects  of  culture.  But  of  the  whole  genus  it  is  to 

soil  has  become  much  impregnated  with  the  exudations  of  any  particular  vegetable, 
they  are  supposed  to  poison  it  so  far  as  to  be  injurious  to  the  same  species  of  plant, 
and  the  land  is  then  said  to  have  been  over-cropped,  though  these  exudations  may 
assist  the  nourishment  of  other  plants.  Many  curious  experiments  have  been  tried 
with  a  view  of  ascertaining  the  truth  of  this  hypothesis,  the  most  interesting  of 
which  to  farmers  are  those  upon  beans,  potatoes,  and  grain.  The  bean  exists  in 
clean  water,  which  continues  nearly  clear,  although  it  assumes  a  yellow  tinge,  occa¬ 
sioned,  as  was  found,  by  the  discharge  from  the  plant,  of  a  gummy  matter,  and  a 
little  carbonate  of  lime.  Fresh  plants  of  beans  did  not  live  well  in  the  same  water  ; 
but  in  order  to  ascertain  whether  this  was  occasioned  by  the  exuded  matter,  plants 
of  wheat  were  put  in  the  water,  and  they  throve  perfectly  ;  the  colour  of  the  water 
became  lighter,  the  sediment  was  reduced,  and  it  was  evident  that  the  wheat  plants 
had  absorbed  a  portion  of  the  matter  discharged  by  the  beans.  From  this  it  may 
be  inferred,  that  the  experiment  justifies  the  practice  of  sowing  of  wheat  after  beans. 

“  As  all  the  other  experiments  had  nearly  a  corresponding  result,  we  need  not 
detail  them  here.  But  we  shall  endeavour  to  illustrate  this  interesting  and  curious 
question  from  the  effects  of  tillage  and  cropping  on  old  rich  grass  lands,  possessing, 
it  may  be  said,  a  purely  virgin  soil.  The  excellence  of  the  crops  in  the  first 
rotation  must  strike  the  most  common  observer.  The  second  rotation  will  be  little 
inferior;  but  the  third  will  show  symptoms  of  a  falling  off;  in  the  fourth  rotation 
this  will  be  still  more  evident ;  and  the  fifth  will  bring  the  land  to  the  torpid  state 
we  are  now  treating  of.  These  are  facts  which  require  no  proof.  But  to  rectify 
this  state  of  things,  were  the  land  laid  down  to  pasture  in  the  fifth  rotation,  and 
continued  in  it  for  a  period  of  not  less  than  four  years,  nearly  the  same  state  of  fer¬ 
tility  would  again  be  the  result. 

“  We  might  here  take  notice  of  a  crop  amongst  which  clover  invariably  succeeds, 
not  only  in  its  seedling  state,  but  also  in  the  following  year’s  crop,  namely,  flax. 
This  fact  cannot  be  disputed,  although  the  cause  of  it  is  not  easily  ascertained.  It 
is  a  circumstance  both  curious  and  interesting,  how  a  plant  will  grow  luxuriantly  in 
company  with  one  species,  and  cannot  be  made  to  grow  under  any  circumstance 
with  another.  Plants,  like  animals,  derive  nourishment  from  the  decay  of  each 
other  ;  and  it  is  an  interesting  research  to  examine  minutely  the  relation  which  one 
plant  bears  to  another,  and  to  the  soil  on  which  they  are  destined  to  grow. 

“  Among  the  circumstances  favourable  to  the  growth  of  the  clovers,  deep  ploughing, 
and  the  consequent  exposure  of  fresh  soil,  may  be  mentioned.  After  the  land  has 
been  summer-fallowed,  clover  is  regarded  as  a  sure  crop,  and  this,  no  doubt, 
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be  observed,  that  the  characters  are  somewhat  suspicious.  The  leaves 
and  stems  are  often  bitter,  and  some  of  their  seeds  are  poisonous. 

A  few  species  of  the  Melilot  have  also  occasionally  entered  into 
cultivation.  The  common  Melilot,  Melilotus  officinalis ,  is  a  native 
species  of  easy  culture,  and,  though  commonly  considered  as  an  an¬ 
nual  or  biennial,  it  is  sometimes  of  three  or  four  years’  duration. 
Cattle  are  generally  fond  of  this  species  of  the  melilot,  when  cut  in  a 
green  and  tender  state  ;  but  like  all  the  rest  of  the  genus,  when  al¬ 
lowed  to  arrive  at  full  flower  its  stalks  become  so  hard  that  the  tops 
and  leaves  are  only  fit  to  be  eaten.  It  might  be  cultivated  with  ad¬ 
vantage  on  poor  dry  soils,  either  alone  or  in  mixture  with  some  of  the 
grasses  and  other  herbage  plants. 

The  Blue-flowered  Melilot  or  Sweet  Trefoil,  Melilotus  ccerulea ,  is 
an  annual  plant,  and  distinguished  from  the  other  species  of  the  genus 
by  its  blue- coloured  flowers.  It  is  well  known  in  the  flower-borders 
of  the  garden  by  the  name  of  sweet  trefoil;  but  its  cultivation  as  an 
agricultural  plant  is  but  little  practised  in  this  country,  although  it  is 
produced  as  such  to  a  large  extent  in  Germany.  It  is  of  rapid  growth, 
and  might  be  sown  where  the  common  clover  has  partially  failed.  It 
should  be  cut  before  being  in  full  flower,  as  the  hollow  tubular  stalks 
then  become  very  hard  and  woody. 

The  Bird’s* foot  Trefoil,  Lotus  corniculatus,  is  an  abundant  peren¬ 
nial  plant  in  the  higher  natural  pastures  of  this  country.  It  might  be 
advantageously  cultivated  on  light  and  dry  elevated  inferior  soils,  and 
on  such  will  yield  a  greater  bulk  of  herbage  than  any  of  the  cultivated 
clovers.  It  is  highly  nutritious,  and  is  eaten  with  avidity  by  cattle. 

arises  in  part  from  the  circumstance  of  a  large  quantity  of  fresh  earth  being  brought 
to  the  surface,  and  mixed  with  the  other  soil.  The  addition  of  fresh  earth  tends  to 
remove  that  property  imparted  to  the  soil  by  over  cropping,  a  result  which  cannot  be 
counteracted  even  by  the  most  liberal  application  of  manures,  and  consequently  to 
render  it  better  fitted  for  the  growth  of  clover. 

“  Surface  applications  have  also  a  salutary  effect  in  promoting  the  growth  of  clover. 
Soot  is  one  of  the  ingredients  which  is  applied  to  the  greatest  extent  in  the  vicinity 
of  large  towns,  and  it  has  uniformly  the  effect  of  strengthening  and  forwarding  the 
crop.  Liquid  manures  are  also  applied  with  the  best  effects.  In  the  Netherlands 
the  clover  crops  are  highly  prized  by  the  farmers  ;  and  there,  under  the  most 
unfavourable  circumstances,  large  crops  are  produced  merely  by  applications  of 
liquid  manures,  in  the  management  of  which  the  farmers  of  that  country  excel.” — 
Jackson’s  Treatise  on  Agriculture ,  fyc. 
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.2  gieat  depth  to  which  its  roots  penetrate,  it  is  not  liable  to 
be  injured  by  drought,  and  is  thereby  enabled  to  retain  its  verdure 
after  the  grasses  and  other  plants  are  burned  up. 

The  Greater  Bird’s-foot  Trefoil,  Lotus  major,  grows  naturally  in 
moist  situations,  and  attains  its  greatest  luxuriance  in  such  soils  as 
have  a  portion  of  peat  in  their  composition.  This  species  is  regarded 
by  some  as  nothing  but  a  variety  of  the  preceding  one,  and  they  ac¬ 
count  for  the  apparent  difference  from  the  circumstance  of  the  natu¬ 
ral  place  of  growth  of  the  L.  major  causing  a  greater  development 
ot  its  parts  ;  but,  besides  its  more  luxuriant  habit  of  growth,  it  dif¬ 
fers  materially  from  the  former  species  in  the  form  of  its  roots,  which 
are  fibrous  and  creeping,  while  those  of  the  L.  corniculatus are  thick 
and  fusiform— characters  which  both  retain  in  every  situation. 

The  Common  Whin,  Ulex  Europan, s,  is  also  employed  for  feeding 
orses,  cattle,  and  sheep,  during  the  winter  months.  It  does  1101" 
however,  form  the  subject  of  cultivation,  and  is  to  be  regarded  ra¬ 
ther  as  a  troublesome  plant,  and  one  which  the  farmer  is  more  inte¬ 
rested  in  extirpating  than  in  aiding  its  extension.  It  is,  therefore, 
only  when  the  plant  is  produced  naturally  that  it  is  emploved  in  feed¬ 
ing live-stock ;  and  as  it  is  found  to  be  exceedingly  nutritive,  and 
highly  relished  by  animals,  it  may  be  beneficially  employed  as  pro- 
vender  the  absence  of  the  cultivated  forage  or  herbage  plants. 

Whins  are  given  to  horses  and  cattle  in  a  green  state,  after  under¬ 
going  a  process  of  bruising  until  the  prickles  are  so  far  reduced  that 
the  animals  can  eat  them  with  safety.  Sheep,  on  the  other  hand  are 
merely  turned  out  to  feed  on  whins  when  the  snow  is  too  deep  to 
admit  of  their  feeding  on  grass;  and  although  they  are  found  to  thrive 
and  fatten  well  on  the  whins,  they  seldom  touch  them  except  from 
necessity  ;  but,  when  once  accustomed  to  them,  they  continue  to  eat 
them  m  greater  or  less  quantities,  according  to  the  state  of  the  pas¬ 
tures,  till  the  young  grass  comes  in  towards  the  end  of  spring.  Hence, 
in  upland  situations,  where  whins  are  plentiful  in  the  winter,  shepherds 

a  ways  look  with  anxiety  for  a  snow  storm  in  the  early  part  of  that 
season. 

The  only  instance  in  which  the  whin  forms  an  object  of  culture  is 
when  it  is  used  as  a  hedge  plant;  but  some  of  the  poorer  upland 
soils,  on  which  the  more  productive  plants  do  not  succeed,  might  it 
is  conceived,  be  profitably  devoted  to  its  cultivation. 
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I L— GRAMINEOUS  PLANTS. 

The  numerous  tribe  of  plants  of  which  we  are  now  coming  to  treat 
are  found  clothing  the  surface  of  the  earth  in  every  zone,  attaining 
generally  a  greater  height,  with  less  closeness  at  the  root,  in  warm 
climates  ;  and  producing  a  low,  close,  thick,  dark  green  nutritive 
herbage  in  cooler  latitudes.  They  contribute,  in  a  material  degree, 
to  give  the  surface  of  the  earth  that  rich  dark  green  colour  which  is 
everywhere  so  delightful.  The  best  pastures  are  such  as  are  found 
in  countries  that  have  least  cold  in  winter,  and  no  excess  of  heat  in 
summer. 

The  universal  presence  of  the  gramineous  plants,  and  the  rapidity 
with  which  all  soils  become  covered  with  them  when  left  uncultivated, 
are  the  obvious  reasons  why  their  systematic  selection  and  culture  are 
but  of  recent  date.  Though  the  Romans  cultivated  clovers,  and 
were  careful  of  their  meadows,  it  does  not  appear  that  the  seeds  of 
the  proper  grasses  were  cultivated  and  sown  by  them.  Such  plants 
as  are  exotic,  and  but  partially  diffused,  will  always  command  the  at¬ 
tention  of  the  cultivator  at  an  earlier  period  than  such  as  are  more 
common,  and  it  is  only  when  an  improved  system  of  cultivation  is 
practised  that  the  latter  will  command  the  attention  their  importance 
deserves.  This,  at  least,  seems  to  have  been  the  case  with  the  cul¬ 
tivated  grasses  in  this  country,  the  clovers,  and  other  comparatively 
rare  plants,  being  first  cultivated  ;  and,  as  the  value  and  importance 
of  these  became  more  generally  known,  attention  was  directed  to  the 
improvement  and  cultivation  of  the  plants  indigenous  to  the  soil. 

W4th  respect  to  the  general  culture  of  grasses,  though  no  depart¬ 
ment  of  agriculture  is  more  simple  in  the  execution,  yet,  from  their 
nature,  considerable  judgment  is  required  in  the  design.  Although 
grasses  abound  in  every  soil  and  situation,  yet  all  the  species  do  not 
abound  in  every  soil  and  situation  indiscriminately.  On  the  contrary, 
no  class  of  perfect  plants  is  so  absolute  and  unalterable  in  its  choice 
in  this  respect.  The  creeping-rooted  and  stoloniferous  grasses  will 
grow  readily  on  most  soils  ;  but  the  fibrous-rooted  species,  and  espe¬ 
cially  the  more  delicate  upland  grasses,  require  particular  attention  as 
to  the  soil  in  which  they  are  sown  ;  for  on  many  soils  they  will  either 
not  come  up  at  all,  or  die  away  in  a  few  years,  and  give  way  to  the 
grasses  which  would  naturally  spring  up  in  such  a  soil  when  left  in  a 
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The  Common  Perennial  Ryegrass,  Lolium  perenne,  is  one  of  the 
most  important  of  the  gramineous  plants.  It  possesses  several  good 
qualities  to  recommend  it  to  the  attention  of  the  cultivator,  theprin 
cipal  of  whtchare-its  suitableness  to  a  great  variety  of  soils;  the 
T  ity  w,t  which  it  is  propagated,  by  reason  of  its  seeds  being’pro- 
duced  in  abundance,  and  their  uniformity  in  ripening;  and  thefibL 
structure  or  its  roots,  which  fits  it,  in  an  eminent  degree,  for  alternate 
usbandry.  However,  notwithstanding  all  these  good  qualities  its 
cu  me  is,  doubtless,  in  many  instances,  carried  too  far,  to  the  exclu¬ 
sion  o  sorts  which  would  yield  a  greater  return,  and  might  be  grown 
in  Similar  circumstances  to  greater  advantage. 

There  are  two  kinds  of  rye  grass  whic°h  must  be  distinguished 
from  each  o  her  practice.  The  one  flowers  for  successive  years 
and  is  therefore  perennial ;  the  other  flowers  in  the  second  year  and’ 
fiaving  borne  its  flowers,  the  roots  decay  ;  it  is  therefore  a  bie’nniai 
plant,  but  it  is  generally  termed  annual  ryegrass.  There  are  no 
means  of  distinguishing  the  biennial  from  the  perennial  kinds  by  their 
seeds  alone,  and  great  losses  have  been  frequently  sustained  by  mis- 
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taking  the  one  for  the  other,  when  the  purpose  has  been  to  keep  the 
land  for  several  years  in  grass.  The  different  kinds  of  perennial  rye¬ 
grass  are  therefore  those  only  suited  for  sowing  on  such  lands  as  are 
subject  to  rotations  in  which  two  or  more  successive  seasons  of  grass 
crop  are  required ;  and  in  such  cases  the  seeds  should  be  saved  from 
plants  of  at  least  two  years'  standing,  by  which  means  the  produce  is 
of  more  permanent  duration  than  that  of  seed  saved  from  the  crop 
of  the  first  season. 

The  annual  or  biennial  ryegrass  differs  from  the  more  permanent 
varieties  by  having  fewer  root-leaves,  and  a  greater  quantity  of  culms, 
or  stalks,  which  are  rather  longer,  and  furnished  with  a  smaller  pro¬ 
portion  of  foliage  than  those  of  most  of  the  perennial  varieties.  It  is 
from  the  quantity  and  length  of  its  culms  that  this  sort  has  been 
considered  as  yielding  a  greater  bulk  of  crop  the  first  season,  and 
therefore  better  suited  for  single  crops  of  hay  than  the  perennial 
sorts.  But  the  results  of  late  experiments  tend  to  show  that  the 
quantity  of  root  and  stalk  leaves  which  these  latter  produce,  fully 
compensates  for  any  deficiency  which  may  arise  from  the  weight  of 
their  culms,  besides  rendering  the  hay  less  wiry  and  more  palatable 
than  that  of  the  annual  ryegrass,  which,  in  fact,  seems  to  possess  no 
superior  quality,  except  that  it  yields  a  greater  quantity  of  seeds. 

When  the  production  of  seed  is  the  principal  object  in  the  culture 
of  ryegrass,  it  ought  not  to  be  mixed  with  the  clovers  or  any  other  of 
the  grasses.  It  may  be  sown  with  any  of  the  kinds  of  corn,  and 
treated  the  year  after  in  every  respect  as  a  crop  of  corn  ;  being  hound 
up  in  sheaves,  built  into  stacks,  thrashed,  and  dressed  with  the  win¬ 
nowing  machine,  in  the  same  manner. 

To  procure  the  seeds  of  ryegrass  for  sowing  it  is,  in  some  cases, 
the  practice  of  farmers  to  collect  those  which  dropped  from  the  hay 
used  by  their  horses  ;  but  ryegrass  grown  for  hay  is  cut,  by  all  judi¬ 
cious  farmers,  when  it  is  just  coming  into  flower  ;  and,  therefore,  to 
collect  the  glumes,  or  empty  husks,  can  be  of  no  use  as  seed.  It  has 
also  been  a  common  practice  to  let  the  crop  of  ryegrass  and  clover 
stand  until  the  seeds  of  the  former  have  attained  a  considerable  de¬ 
gree  of  ripeness,  when  it  is  cut  down  and  made  into  hay  in  the  usual 
manner,  and  the  seeds  separated  by  the  use  of  the  flail  before  the 
hay  is  used.  Sometimes,  when  but  a  small  quantity  is  wanted,  the 
hay  is  merely  shaken  well  upon  a  cloth  when  it  is  building  in  the 
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stackyard,  or  afterwards  in  the  stable-loft,  before  it  is  put  into  the 
racks.  But  in  all  these  cases,  in  order  to  obtain  good  seed,  the  clo- 
^ei  must  remain  uncut  beyond  the  proper  season  ;  and  it  is  thus  ma¬ 
terially  injured  in  quality,  while  the  value  of  the  ryegrass  seed,  in 
such  a  crop,  is  merely  a  secondary  consideration. 

.  The  difficulty  of  distinguishing  the  seeds  of  the  annual  and  peren¬ 
nial  ryegrass  from  each  other  has  led  to  the  practice  of  cutting  the 
hrst  year’s  crop,  and  allowing  that  of  the  second  year  to  remain  for 
seed.  If  the  growth  of  the  plants  be  close  and  vigorous  the  second 
year,  there  is  reason  to  be  satisfied  that  the  seed  is  of  the  perennial 
variety  ;  and  though  red  clover  was  sown  with  the  ryegrass,  a  great 
part  of  it  disappears  by  that  time,  and  forms  but  a  small  portion  of  the 
second  year’s  cutting. 

The  Italian  Ryegrass,  Lolium  Italicum ,  is  cultivated  in  Italy  and  * 
other  parts  of  Europe  ;  but  its  introduction  into  this  country  as  a 
field  plant  is  comparatively  of  recent  date.  It  is  probably  in  most 
cases  a  biennial  plant,  but  when  cut  down  before  flowering,  it  is  often 
of  several  years’  duration.  It  reproduces  itself  freely  from  its  seeds, 
whien  aie  scattered  immediately  on  their  becoming  ripe.  Compared 
with  any  of  the  other  varieties  of  ryegrass,  it  affords  a  stronger  braird, 
arrives  sooner  at  maturity,  has  a  greater  abundance  of  foliage,  which 
is  broader,  and  of  a  lighter  or  more  lively  green  colour  ;  it  grows 
considerably  taller,  and  is  more  upright,  or  less  inclined  to  spread  on 
the  ground.  Its  spikes  are  longer,  the  spikelets  more  thinly  set,  and 
upon  the  whole  producing  a  smaller  quantity  of  seeds,  which  are 
smaller  and  awned.  ihe  seeds  of  this  variety  also  are  generally  lit¬ 
tle  more  than  half  the  weight  per  bushel  of  that  of  the  common  pe¬ 
rennial  lyegrass,  when  grown  under  similar  circumstances.  Another 
of  its  distinguishing  characters  is,  that  it  is  preferred  by  cattle  to  any 
of  the  common  sorts,  a  fact  which  has  been  proved  by  numerous  ex¬ 
periments  in  various  parts  of  the  country. 

This  species  01  ryegrass  is  better  calculated  for  being  grown  alone 
than  in  combination  with  the  clovers  or  other  plants,  which,  from 
the  lapidity  of  its  growth,  it  would  soon  completely  smother  and  de~ 
stioy.  When  it  is  intended  that  the  land  should  only  remain  one 
season  in  grass,  it  may  be  cultivated  to  advantage,  and  for  this  pur¬ 
pose  it  appears  to  be  a  valuable  plant.  It  is  not  only  superior  to  the 
other  sorts  in  the  quantity  and  value  of  its  foliage,  but  is  also  valuable 
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both  as  an  early  grass  and  retaining  its  powers  of  growth  to  a  late 
period  of  the  season.  When  cultivated  by  itself,  the  quantity  of 
seed  may  be  from  eighteen  to  twenty  pounds  to  the  acre. 

The  Meadow  Cat’s-tail,  or  Timothy  grass,  Phleum  pratense,  is  a 
native  plant,  though  its  cultivation  seems  to  have  been  introduced 
from  America,  where  it  is,  in  many  places,  exclusively  cultivated.  It 
succeeds  best  on  moist  and  newly-reclaimed  and  moorish  soils,  in 
which  it  has  a  fibrous  root ;  but,  when  cultivated  on  dry  light  soils, 
its  roots  become  bulbous  or  tuberous.  According  to  several  expe¬ 
riments  on  the  nutritive  properties  of  the  plant,  it  has  been  found  to 
afford  a  great  quantity  of  nutriment  when  its  seeds  are  ripe,  than  it 
does  if  cut  when  in  flower;  hence  it  presents  an  increased  stimulus 
to  its  cultivation  from  its  seeds  being  procured  without  its  being 
*  lessened  in  value  as  a  hay  crop.  This  plant  produces  abundance  of 
foliage  during  the  entire  season,  and  although  some  of  the  other 
cultivated  grasses  produce  herbage  of  a  better  quality,  yet  this  grass 
is  deserving  of  attention,  especially  when  the  design  is  to  produce  a 
permanent  sward. 

The  Meadow  Fox-tail,  Alopecurus  pratensis,  is  a  native  and  very 
generally  diffused  plant,  being  found  in  most  meadows.  This  is  one 
of  the  earliest  and  best  pasture  grasses,  but  not  so  well  adapted  for 
hay,  as  it  produces  but  few  stalks,  which  are  sparingly  furnished  with 
leaves.  Its  root-leaves  are  very  broad,  long,  soft,  and  slender,  and 
grow  rapidly  when  cut  or  eaten  by  live-stock.  It  grows  naturally  on 
rather  superior  soils  of  medium  texture,  and  constitutes  the  greater 
portion  of  many  of  the  richer  natural  pastures  in  Britain.  It  pro¬ 
duces  abundance  of  seeds,  which  may  be  easily  gathered  while  the 
grass  is  growing,  as  it  overtops  most  others  ;  the  quantity,  however, 
which  is  found  in  hay  is  usually  very  small,  as  the  seeds  generally 
ripen  and  fall  out  before  the  other  grasses  are  ready  to  be  mown.  It 
is  found  to  succeed  well  in  watered  meadows,  and  is  much  relished 
by  horses  and  sheep. 

The  Rough  Cocksfoot,  Dactylis  glomeratct,  is  a  well-known  grass, 
found  growing  abundantly  on  all  waste  places,  when  not  barely  crop¬ 
ped  by  cattle.  It  is  a  valuable  grass  in  cultivation,  on  account  of  the 
great  quantity  of  produce  which  it  yields,  and  the  rapidity  with  which 
its  leaves  grow  after  being  cut.  Its  habit  of  growth  is  tufty  and  ra¬ 
ther  unsightly,  with  broad  foliage  of  a  whitish  green  colour,  which 
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renders  it  unfit  for  ornamental  parks  or  pleasure  grounds.  This  is 
one  of  the  superior  pasture  grasses,  and  is  suited  for  forage  as  well  as 
for  herbage.  It  requires  to  be  kept  closely  cropped  ;  for,  when 
allowed  to  stand  too  long,  it  gets  hard  and  coarse.  When  subjected 
to  perpetual  pasturage,  the  cocksfoot  does  not  seem  to  last  above  five 
or  six  years,  but  gives  place  to  the  smaller  and  finer-leaved  grasses, 
with  which  it  should  always  be  sown  in  combination.  It  is  well 
adapted  for  growing  in  shady  moist  places,  and  under  trees. 

The  Meadow  Fescue,  Festuca  pvatense^  is  an  excellent  grass  either 
for  alternate  husbandry  or  permanent  pasture,  but  more  particularly 
the  latter.  When  growing,  naturally  it  is  generally  found  on  superior 
rather  moist  soils,  and  on  such  often  forming  a  considerable  portion 
of  the  natural  pasture.  Its  leaves  are  succulent,  and  are  well  liked 
by  all  kmds  of  domestic  herbivorous  animals,  and  its  root  is  peren¬ 
nial  and  fibrous. 

Tne  Spiked  Fescue,  Festuca  loliacea ,  resembles  the  ryegrass  in 
appear  ance  ;  but  it  is  easily  distinguished  from  it  by  its  spikelets 
having  occasionally  a  short  footstalk,  always  two  glumes,  ’and  in  im- 
pioving  in  proportion  to  its  age,  which  is  directly  the  reverse  of  the 
ryegrass.  In  habit  of  growth,  and  bulk  of  produce,  it  much  resem¬ 
bles  the  last  species  ;  but  differs  from  it  in  having  its  inflorescence 
spiked,  and  in  being  more  naturally  adapted  for  growing  in  marshy 
situations.  Further  experiments  are,  however,  yet  wanting  to  con¬ 
firm  its  value  as  an  agricultural  plant,  before  its  extensive  cultivation 
can  be  recommended. 

The  Tall  Fescue,  Festuca  elatior ,  also  resembles  the  meadow  fes¬ 
cue  in  some  respects,  but  from  which  it  may  be  easily  distinguished 
by  being  of  much  larger  growth.  It  is  also  perennial,  and  fibrous- 
rooted  ;  growing  naturally  on  moist  superior  soils,  and  in  waste  places. 
It  is  rather  a  coarse  grass,  but  may  be  sown  either  for  hay  or  perma¬ 
nent  pasture  in  situations  favourable  to  its  growth.  It  yields  an  abun¬ 
dant  crop,  and,  notwithstanding  its  seeming  coarseness,  is  relished  by 
cattle  generally. 

The  Hard  Fescue,  Festuca  duriuscula ,  may  be  classed  among  the 
best  native  grasses  of  the  dwarf  kind  for  general  purposes.  It  suc¬ 
ceeds  on  a  great  variety  of  soils,  chiefly  preferring  those  of  the  lighter 
class  ;  and  produces  a  much  greater  weight  of  fodder  than  might  be 
expected  from  its  dwarf  habit  of  growth,  compared  with  some  of  the 
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others  ;  and  is  found  to  resist  the  effects  of  severe  drought  in  summer, 
and  to  retain  its  verdure  in  winter  in  a  remarkable  degree.  It  con¬ 
stitutes  a  great  portion  of  the  best  natural  pastures  in  this  country, 
especially  where  the  soil  is  light  and  dry.  From  the  fineness  of  its 
foliage,  and  greenness  in  winter,  it  is  well  adapted  for  sowing  in  parks 
and  pleasure  grounds,  especially  for  sheep  pasture;  but,  for  short 
grass  to  be  kept  under  the  scythe,  it  should,  from  its  wiry  nature, 
enter  sparingly  into  the  mixture. 

1  he  Sheep’s  Fescue,  Festuca  ovina,  is  one  of  the  smaller  grasses 
found  in  elevated  situations.  Its  quantity  of  produce  is  much  infe¬ 
rior  to  that  of  any  of  the  other  cultivated  fescues,  and  is  only  adapted 
for  growing  on  elevated  moorish  sheep  pastures,  being  greatly  relished 
by  these  animals.  It  cannot,  howrer,  be  regarded  as  of  any  value  as 
a  plant  for  cultivation,  and  is  only  referred  to  here  because  it  has 
been  generally  spoken  of  in  terms  of  approbation. 

'Ihe  Rough-stalked  Meadow-grass,  Poa  trivialis ,  is  one  of  the  su¬ 
perior  pasture  grasses,  forming  a  part  of  our  richest  meadows.  Its 
root  is  fibrous,  and  its  stems  are  roughish,  and  hence  its  name.  Its 
stoloniferous  shoots  begin  to  grow  pretty  early  in  spring,  and,  by 
lying  prostrate  on  the  ground,  form  a  beautiful  carpet.  As  the  sea¬ 
son  becomes  more  advanced,  however,  these  shoots  become  dried 
from  the  effects  of  much  sunshine,  but  shoot  out  again  towards  the 
end  of  the  season,  when  the  weather  becomes  more  moist,  and  con¬ 
tinue  green  during  most  of  the  winter — a  habit  of  growth  which  fits 
it  for  mixing  with  the  upright  growing  sorts,  such  as  the  Italian  rye¬ 
grass. 

The  Smooth-stalked  Meadow-grass,  Foct pycitensis,  is  distinguished 
from  the  last  species  by  its  having  a  creeping  root,  and  by  the  sheaths 
of  the  stem  being  smooth  to  the  touch.  It  has  been  greatly  recom¬ 
mended  foi  sowing  as  a  pasture  grass,  from  its  yielding  a  large  quan® 
tity  of  herbage  at  a  very  early  period  of  the  season;  but,  in  this 
lespectj  it  is  equalled  by  other  grasses  which  are  considered  to  be 
1X101  e  pi  oductive ;  besides,  it  possesses  several  bad  properties  which 
render  the  propriety  of  its  culture  at  least  doubtful,  except,  perhaps, 
on  very  dry  soils.  Its  creeping  roots  are  impoverishing  to  the  soil, 
and  its  foliage  ceases,  in  a  great  measure,  to  grow  after  the  month 
of  June ;  it  is,  moreover,  apt  to  be  injured  by  rust,  and  it  grows  in 
laige  patches,  entirely  banishing  all  the  other  grasses  within  its  reach. 
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The  Annual  Meadow-grass,  Poa  annua ,  has  an  annual  root,  and 
continues  to  dower  frequently  throughout  the  entire  season,  It  is 
the  most  common  grass  in  all  temperate  climates,  and  is  often  a  most 
troublesome  weed.  In  some  part  of  Suffolk  it  forms  whole  fields,  to 
the  total  exclusion  of  all  other  grasses  whatever,  and  is  greedily  eaten 
by  cattle  and  sheep,  hence  it  has  been  recommended  as  a  pasture 
grass.  It  has  been  beneficially  employed  for  sowing  on  greens  and 
bleaching  grounds,  in  towns  and  places  where  the  perennial  grasses 
are  apt  to  be  destroyed  in  winter.  In  the  summer,  it  will  ripen  its 
seeds  in  four  or  five  weeks  from  the  time  of  sowing. 

The  Floating  Meadow-grass,  Glycerin  Jluitans,  generally  known 
by  the  name  of  Poa  Jluitans,  is  found  growing  in  ditches,  stagnant 
waters,  and  other  moist  situations,  and  on  alluvial  fresh-water  marshy 
soils.  It  is  eaten  with  avidity  by  horses,  cattle,  sheep,  and  swine.  It 
has  been  said  not  to  thrive  except  when  partially  immersed  in  'water; 
but  there  are  few  grasses  better  adapted  for  irrigated  meadows,  and 
even  on  moderately  dry  ground,  it  will  yield  a  considerable  produce. 
Its  seeds  are  very  nourishing,  and  form  the  manna,  or  manna  croup 
of  the  shops,  which  are  used  in  soups  and  gruels.  They  are  rather 
difficult  to  collect,  from  ripening  irregularly,  and  being  easily  shaken 
when  ripe.  In  Germany  and  Poland,  they  are  gathered  by  putting 
a  cloth  under  the  panicles,  and  shaking  or  beating  them  off  with  a 
stick,  much  in  the  same  manner  as  juniper-berries  are  collected  in 
this  country,  repeating  the  operation  at  intervals  as  the  seeds  become 
ripe. 

The  Reed  Meadow-grass,  Glycerin  aquatica ,  usually  termed  Poa 
aquation ,  like  the  last  species,  grows  naturally  in,  and  by  the  sides 
of  pools,  and  on  rich  alluvial  soil,  more  especially  on  banks  of  rivers 
occasionally  flooded.  In  situations  favourable  to  its  growth,  this 
plant  attains  to  a  great  height,  being  one  of  the  tallest  of  our  grasses. 
It  is  a  native  of  most  parts  of  Europe  ;  and  in  the  fens  of  Cam¬ 
bridge  and  Lincoln  great  tracts  are  covered  with  it,  which  not  only 
afford  rich  herbage  in  summer,  but  abundant  crops  of  hay  for  winter 
forage.  In  these  places  it  is  sometimes  cut  three  times  in  the  season. 

The  Siberian  Lyme-grass,  Elymus  Sibiricus,  is  a  perennial  plant, 
with  a  fibrous  root,  and  flowers  in  June.  It  does  not  produce  its 
foliage  till  rather  a  late  period  in  the  spring,  but  it  grows  rapidly 
afterwards ;  and  its  leaves,  which  are  numerous,  long,  and  broad, 


424 


CULTURE  OF  FORAGE  AND  HERBAGE  PLANTS. 


cover  the  stem  up  to  near  the  spike,  and  are,  together  with  the  culm, 
much  relished  by  cattle,  either  in  a  green  or  dry  state.  Although 
termed  a  perennial,  it  is  not  so  permanent  in  its  duration  as  some  of 
the  other  grasses,  being  more  of  the  habit  of  the  ryegrass  in  this 
respect ;  and,  like  most  varieties  of  the  ryegrass,  it  may,  no  doubt, 
be  better  fitted  for  alternate  husbandry  than  permanent  pasture. 

The  soils  best  adapted  for  the  growth  of  the  Siberian  lyme-grass 
seem  to  be  such  as  are  of  a  free  texture,  and  rather  dry  than  other¬ 
wise.  When  grown  on  cold  and  wet  tenacious  soils,  its  foliage  is  apt 
to  be  injured  by  rust. 

The  Marsh  Bent-grass,  Agrostis  alba ,  grows  abundantly  in  moist 
situations.  Of  this  species  there  are  a  great  number  of  varieties,  to 
several  of  which  distinct  specific  names  have  been  applied.  They 
all  seem  to  agree  in  acquiring  a  very  stoloniferous  habit  when  grow¬ 
ing  in  moist  situations,  hut  becoming  more  fibrous  and  of  a  tufted 
habit  when  grown  on  dry  soils. 

One  of  the  best  known  varieties  of  this  species  is  the  Fiorin, 
usaully  considered  a  distinct  species,  and  known  by  the  name  of  A.  sto- 
lonifera .  It  was  introduced  into  notice  by  the  late  Dr.  Richardson, 
by  whom  it  was  cultivated  to  a  great  extent,  and  who  published  va¬ 
rious  papers  on  the  advantages  to  be  derived  from  its  culture.*  It 
grows  naturally  in  the  moister  soils,  and  extends  itself,  sometimes  to 
the  destruction  of  less  powerful  grasses,  by  its  creeping  roots  and 
stolones.  Its  best  property  as  a  pasture  grass  is  the  late  period  at 
which  it  rises  in  the  season,  affording  food  when  other  grasses  have 
ceased  to  grow,  and  in  spring  also  it  affords  an  early  herbage.  The 
soils  and  situations  in  which  it  is  found  to  succeed  best  in  a  natural 
state,  are  such  as  are  of  a  free  or  porous  texture,  having  a  conside¬ 
rable  portion  of  peat  in  their  composition,  and  are  well  supplied  with 
water,  rather  of  a  running  than  of  a  stagnant  nature,  such  as  the 
sides  of  ditches  in  reclaimed  peaty  lands.  As  the  seeds  are  not  pro¬ 
duced  in  this  climate  in  great  quantity,  it  has  been  recommended  to 
cut  down  the  stoloniferous  shoots  or  stems  into  small  pieces,  and 
strew  them  on  the  ground,  giving  them  a  course  of  rolling,  and,  at 
the  same  time,  observing  that  the  weather  be  rather  moist  than  other- 

*  Several  articles  on  the  properties  of  this  plant  will  be  found  in  different 
volumes  of  the  Edinburgh  Farmer’s  Magazine. 
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wise.  This,  however,  is  a  tedious,  as  well  as  a  precarious  operation, 
and  the  only  reason  for  performing  it  is  the  alleged  difficulty  of  pro¬ 
curing  seeds,  and  their  slowness  in  growing.  But  these  objections 
are  groundless,  for  the  seeds  of  this  and  several  other  varieties  of 
A.  alba ,  are  annually  imported  from  the  Continent ;  and  all  that  is 
found  requisite  to  insure  a  regular  braird,  is  to  have  the  land  in  a  fine 
pulverized  state  before  sowing,  otherwise  the  seeds  are  apt  to  be 
buried  from  their  smallness. 

From  the  nature  and  habits  of  the  florin  grass  it  seems  better 
adapted  for  cultivation  in  this  country  than  in  either  England  or 
Scotland,  but  more  especially  the  former.  It  will  not  succeed  unless 
in  a  moist  climate,  as  well  as  a  moist  soil ;  and,  on  this  account,  the 
various  trials  made  in  England  have  not  realized  the  expectations 
formed  from  the  accounts  of  its  culture  and  produce  in  this  country. 

y  ^  ever,  it  is  scarcely  advisable  to  attempt  the  cultiva¬ 
tion  of  florin  on  any  other  than  a  damp  or  irrigated  peaty  soil. 

Tneie  aie  other  species  of  the  genus  Agvostis  containing  several 
varieties  ;  but  they  can  scarcely  be  considered  as  objects  of  cultiva¬ 
tion  in  any  situation,  and  are  rather  to  be  regarded  as  troublesome 
weeds,  where  they  have  been  introduced,  which  it  is  rather  the  pro¬ 
vince  of  the  farmer  to  extirpate  than  to  propagate  by  culture. 

The  Golden  Oat-grass,  Avena  jiavescens ,  yields  a  considerable 
bulk  of  fine  herbage,  and  deserves  to  form  a  portion  of  all  mixtures 
on  light  dry  soils,  either  for  hay  or  pasture.  It  arrives  early  at  ma¬ 
tin  lty,  and,  although  a  perennial,  yet,  if  allowed  to  ripen  its  seed,  it 
is  but  of  short  duration,  particularly  if  grown  on  stiff  moist  soils.  It 
is  the  most  useful  as  a  hay  and  pasture  grass  of  the  genus  to  which 
it  belongs,  as  well  as  the  smallest  seed  of  all  the  native  species. 

The  Sweet-scented  Vernal-grass,  Anthoxanthum  odoratum ,  is  com¬ 
mon  in  almost  all  pastures  and  natural  meadows  ;  and  it  is  to  the 
presence  of  this  grass  that  the  hay  of  the  latter  chiefly  owes  its  pe¬ 
culiar  fragrance.  It  yields  but  a  scanty  portion  of  herbage,  and  is 
not  particularly  relished  by  any  species  of  live-stock,  but  they  do  not 
refuse  it  when  mixed  amongst  other  grasses.  It  is  remarkable  for 
giving  out  a  pleasant  sweet  smell  during  the  process  of  drying,  simi¬ 
lar  to  that  of  the  sweet-scented  woodroof.  It  has  been  recommended 
to  be  sown  in  sheep  pastures,  for  the  purpose  of  improving  the  mut¬ 
ton,  a  quality  which  it  is  said  to  possess,  and  which  is  founded  on  the 
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fact,  that  pastures  in  which  it  naturally  abounds  are  said  to  produce 
the  finest  mutton.  On  the  whole,  it  would  appear,  that  lands  intended 
to  remain  in  grass  should  not  be  laid  down  without  a  mixture  of  this 
species,  particularly  parks  and  pleasure  grounds,  were  it  for  no  other 
reason  than  the  pleasant  scent  which  it  gives  out,  not  only  when  cut 
foi  hay,  but  also  when  the  seeds  become  nearly  ripe. 

The  Crested  Dogs-tail  Cynosuvus  cristatus ,  has  a  wide  range  of 
soils.  It  grows  naturally  on  dry  pastures,  and  also  on  those  where 
the  soil  is  damp  and  tenacious,  and  has  been  found  to  thrive  well  on 
ii ligated  meadows.  Its  stalks  are  not  eaten  by  cattle,  but  allowed  to 
stand  and  ripen  their  seeds,  hence  it  has  been  said  that  it  is  undeserving 
of  cultivation,  but  this  objection  applies  only  to  the  stalks;  as  all  do¬ 
mestic  animals,  and  more  especially  sheep,  are  fond  of  the  root-leaves, 
which,  although  short,  are  produced  in  abundance. 

The  Woolly  Soft-grass,  Holcus  lanatus,  is  an  imperfect  perennial 
and  rather  late  flowering  grass,  of  a  short  and  unsubstantial  appear¬ 
ance,  and  found  chiefly  on  poor  dry  soils.  It  is,  however,  a  very 
common  glass,  and  grow7s  on  all  soils,  from  the  richest  to  the  poorest. 
It  produces  abundance  of  seeds,  which  are  light,  and  easily  dispersed 
by  the  wind  ;  from  which  circumstance,  when  it  is  once  introduced, 
the  soil  is  with  difficulty  freed  from  it. 

The  list  of  grasses  might  be  greatly  extended,  and  many  other  spe¬ 
cies  and  varieties  enumerated,  but  it  is  conceived  that  none  have  been 
omitted  which  can,  in  any  case,  be  considered  as  beneficial  objects  of 
culture ;  and,  indeed,  many  of  those  mentioned  can  only  be  cultivated 
in  particular  situations,  as  will  be  seen  on  reference  to  the  details  just 
given.  Those  which  experience  has  fully  shown  to  be  of  the  superior 
class,  and  suited  to  general  cultivation,  are  comparatively  few  ;  but 
the  number  will,  no  doubt,  be  increased  as  the  properties  of  additional 
species  become  more  fully  known.  The  following  list  contains  the 
names  of  the  most  approved  species  at  present : 

1.  Lolium  perenne — Ryegrass. 

2.  Lolium  Italicum — Italian  ryegrass. 

3.  Phleum  pratense — Meadow  cat’s-tail, 

4.  Alopecurus  pratensis — Meadow  fox-tail. 

5.  Dactylis  glomerata — Rough  cocksfoot. 

6.  Festuca  pratense — Meadow  fescue. 

7.  Poa  trivialis— Rough-stalked  meadow-grass. 

8.  Anthoxanthum  odoratum — Sweet-scented  vernal-grass. 
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III.— CRUCIFEROUS  AND  OTHER  FORAGE  AND  HERBAGE  PLANTS  NOT 
INCLUDED  IN  THE  FOREGOING  DIVISIONS. 

The  plants  belonging  to  this  division,  which  form  the  especial  sub¬ 
jects  of  cultivation,  are  chiefly  used  as  forage,  being  cut  down  and 
carried  from  the  place  where  they  were  produced,  before  they  are  given 
to  cattle  and  other  species  of  live-stock.  It  comprehends  a  great 
number  of  useful  plants,  such  as  the  cabbage,  turnip,  and  rape,  which 
have  alreaoy  been  treated  of;  and  also  a  number  of  others  which  are 
usually  considered  eligible  objects  of  culture.  Those  which  may  be 
cultivated  by  the  farmer  with  advantage,  and  not  already  treated  of, 
are  the  Comfrey,  Succory,  and  a  few  others. 

The  Prickly  Comfrey,  Symphytum  asperrimum ,  belongs  to  the  na¬ 
tural  order  Boraginea ,  and  is  a  native  of  Caucasus,  from  which  it  was 
introduced  into  Britain,  as  an  ornamental  plant,  about  the  beginning 
of  the  present  century  ;  but  it  is  only  within  these  few  years  that  it 
has  attracted  the  attention  of  the  agriculturist  as  a  field  plant.  Its  roots 
abound  with  mucilage,  and  are  fleshy  and  forked,  and  penetrate  deeply 
into  the  soil.  The  flowers,  before  they  expand,  are  of  a  beautiful 
crimson  tint,  and,  when  fully  open,  they  are  of  a  delicate  but  rich 
cerulean  blue.  1  he  seeds  as  they  ripen  assume  a  dark  brown,  and, 
finally,  black  colour  ;  and,  if  not  collected  just  as  they  become  ripe, 
fall  to  the  ground,  and  are  lost.  They  are  not  found  to  be  fertile, 
generally  speaking,  when  gathered  and  sown  in  the  following  spring; 
but,  if  suffered  to  fall,  and  then  removed  with  some  of  the  earth  from 
around  the  roots  to  another  spot,  a  seed-bed  may  be  formed,  which 
will  produce  a  plentiful  crop  of  young  plants. 

The  comfrey,  from  the  trials  that  have  as  yet  been  made  with  it, 
seems  to  have  a  wide  range  of  soil,  and  to  grow  luxuriantly  in  almost 
every  situation.  The  soil  from  which  the  greatest  amount  of  produce 
has  been  obtained  is  a  deep  sandy  loam  ;  but  this  is  not,  by  any 
means,  the  only  description  of  soil  on  which  it  can  be  successfully 

cultivated,  as  it  succeeds  better  on  inferior  soils  than  almost  any  other 
plant. 

With  regard  to  propagation,  the  plants  may  be  raised  from  seeds, 
subject,  however,  to  the  difficulty  already  alluded  to  ;  but  they  may 
be  multiplied  to  any  extent,  by  a  separation  of  the  roots.  These  may 
be  cut  lengthwise  during  any  period  of  the  season,  but  it  is  better  that 
it  be  immediately  performed  after  the  central  shoot  is  put  forth.  The 


428 


CULTURE  OF  FORAGE  AND  HERBAGE  PLANTS. 


cuttings  succeed  well,  and  make  fine  large  plants  in  a  few  months  ; 
but  care  is  to  be  taken,  that  a  part  of  the  crown  shall  be  with  each 
cutting,  which  is  essential  to  the  success  of  the  process. 

The  very  young  plants  make  rather  slow  advances  for  a  month  in 
spring  after  their  removal ;  but,  if  rains  fall,  and  genial  weather  super¬ 
venes  towards  the  middle  of  May,  they  set  off  rapidly,  and  extend  in 
every  direction;  the  fiower-stem  is  soon  developed,  and  will  be  per¬ 
fected  in  July.  But  cuttings  made  by  separation  of  the  roots  of  larger 
plants  are  found  to  grow  and  expand  with  amazing  rapidity.  They 
resemble,  in  this  respect,  the  gigantic  rhubard,  which  has  been  usually 
observed  to  be  accelerated  by  removal  in  spring. 

The  produce  obtained  from  this  plant  is  usually  very  large.  The 
stems  sometimes  attain  to  the  height  of  five  feet,  and  produce  abun¬ 
dance  of  foliage,  which  is  stripped  off'  at  intervals  during  the  growth 
of  the  plant,  and  carried  home  to  the  cattle.  The  amount  of  foliage 
alone  obtained  from  it  has,  in  some  instances,  been  upwards  of  sixty 
tons  to  the  acre,  which  is  truly  an  astonishing  produce.  But  besides 
the  foliage,  the  roots  are  also  valuable,  and  they  will  etiolate  or 
blanch  to  perfection.  Both  roots  and  leaves  are  eaten  by  every  spe¬ 
cies  of  live-stock,  and  they  form  a  good  and  nutritious  food. 

The  preparation  of  the  soil,  and  the  after-culture  of  the  plant,  are 
exceedingly  simple.  The  former  consists  in  due  pulverization  and 
being  cleared  of  weeds,  after  which  the  plants  may  be  put  down  by 
the  dibble  in  rows.  There  will  be  little  difficulty  in  keeping  down 
the  growth  of  weeds  when  the  crop  is  growing,  as  from  its  large 
system  of  leaves  it  effectually  checks  the  growth  of  the  smaller 
plants. 

Upon  the  whole,  considering  the  precocity  of  the  crop,  the  plant 
fairly  rising  early  in  April,  if  the  weather  be  at  all  genial,  and  extend¬ 
ing  with  great  rapidity,  the  frequent  recurrence  of  the  gatherings, 
the  great  abundance  of  green  fodder  produced,'  and  that  for  a  period 
of  seven  months,  and  the  quality  of  that  fodder,  which  seems  to  be 
of  the  best  description,  the  conclusion  may  be  safely  arrived  at,  that 
the  prickly  comfrey  may  be  regarded  as  a  valuable  adjunct  to  the 
usual  stock  of  forage  upon  the  farm. 

In  order  to  secure  the  permanency  of  the  plants  the  practice  of 
pulling  off  the  leaves,  instead  of  cutting  over  the  whole  plant,  should 
be  adopted.  The  full-grown  leaves  around  the  stems  may  be  pulled 
off  three  or  four  times,  at  least,  during  the  season ;  and  the  stems,  as 
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they  advance  to  a  foot  high,  may  he  broken  off  to  within  a  few  inches 
of  the  soil 

The  Succory,  Cichorium  intybus ,  belongs  to  the  natural  order 
Composites ,  and  is  a  native  of  the  British  islands,  as  well  as  of  many 
other  countries.  It  is  extensively  cultivated  in  many  parts  of  Europe, 
both  for  its  roots  and  leaves  ;  the  former  of  which  are  used  as  a  sub¬ 
stitute  for  coffee,  and  the  latter  as  food  for  live-stock.  Being  a  native, 
it  is  well  calculated  to  resist  the  severity  of  our  winters  ;  and  it  also 
bears  drought  well,  its  large  leaves  covering  the  ground,  and  its  roots 
striking  deep  into  it.  It  has  a  fusiform  root,  and  it  is  a  well-known 
fact  that  the  luxuriance  of  stem  and  foliage  of  such  plants,  is  in  pro¬ 
portion  to  the  thickness  and  strength  of  the  root.  Judicious  culture, 
therefore,  in  the  early  stages  of  its  growth,  is  necessary  to  secure 
future  luxuriance. 

When  the  drill  system  is  adopted,  which  is,  in  every  case,  to  be 
preferred,  the  rows  may  be  from  fifteen  to  twenty  inches  distant,  to 
admit  of  horse  and  hand  hoeing  ;  and  the  plants  should  stand  at  least 
six  inches  distant  in  the  rows.  The  seeds  may  be  either  sown  in  a 
seed-bed  in  the  early  part  of  the  season,  and  the  plants  removed  to 
the  place  where  they  are  finally  to  remain  ;  or  they  may  be  sown 
at  once  in  the  drills,  as  in  the  case  of  the  turnip,  which  is  the  more 
convenient  practice.  The  sowing  may  be  deferred  to  the  month  of 
May,  as  if  it  be  done  at  an  earlier  period  of  the  season,  the  plants  are 
apt  to  lun  to  seed  in  the  autumn  months,  whereby  they  will  be 
materially  weakened,  and  the  first  crop  of  the  succeeding  season  con¬ 
siderably  lessened.  The  operation  of  thinning  should  be  attended  to 
when  the  plants  are  very  young,  and  they  should  be  pulled  in  soft 
weather  in  preference  to  cutting  them  with  the  hoe,  as  the  roots  are 
very  tenacious  of  life,  and  will  push  out  new  buds  although  cut  below 
the  surface.  One  considerable  crop  of  root-leaves  may  be  obtained 
in  the  end  of  autumn,  the  first  season  ;  and  three,  four,  or  even  more 
may  be  obtained,  under  favourable  circumstances,  during  each  of 
the  four  or  five  seasons  following,  particularly  if  the  first  cutting  be 
completed  about  the  time  of  the  plants  showing  their  first  flowers, 
when  their  average  height  will  be  from  three  to  five  feet.  In  any  case 
the  cutting  of  trie  ciop  should  not  be  deferred  until  it  arrives  at  a 
more  advanced  state,  as  the  stalks  then  become  hard,  and  the  future 
vigour  of  the  plants  impaired. 
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The  period  of  duration,  from  the  time  of  sowing,  will  be  from  four 
to  six  years,  if  cut  regularly  before  arriving  at  full  flower.  If,  how¬ 
ever,  the  seeds  be  allowed  to  ripen,  the  plants  will  lose  much  of  their 
vigour  even  after  the  first  crop.  When  cultivated  in  rows,  four  or 
five  pounds  will  be  a  sufficient  quantity  of  seed  to  the  acre. 

It  will  be  readily  observed,  that  as  the  succory  continues  so  long  in 
a  productive  state,  its  culture  cannot  be  attempted  in  a  rotation  of 
cropping,  and  it  should  therefore  be  confined  to  some  steep  declivity 
or  corner  of  a  field  inaccessible  to  the  plough.  On  waste  corners, 
near  large  towns,  no  plant  cultivated  in  this  climate  will  bring  the 
cow-feeder  nearly  an  equal  return  of  succulent  food  with  succory  ; 
and  it  should  also  hold  a  prominent  place  in  the  garden  of  every  cot¬ 
tager  in  the  kingdom. 

o  O 

There  are  numerous  varieties  of  succory,  none  of  which,  however, 
seem  possessed  of  much  permanency  in  their  characters  when  raised 
fi  om  seed,  at  least  so  far  as  accords  with  present  experience.  The 
most  distinct  is  one  with  long  thick  roots,  distinguished  in  France  by 
filename  of  Chiccoree  a  ccrfe,  which  is  there  grown  for  its  roots  as  a 
substitute  for  coffee. 

Besides  those  which  have  been  enumerated,  there  are  also  a  number 
of  other  herbage  and  forage  plants  which  have  occasionally  been  re¬ 
commended  as  the  especial  subjects  of  cultivation,  such  as  the  burnet, 
bunias,  plaintain,  and  spurry  ;  and  in  many  cases  these  have  been 
found  very  productive.  When  once  in  possession  of  the  ground,  how¬ 
ever,  some  of  them  are  to  be  regarded  as  troublesome  weeds,  which 
theie  is  much  difficulty  in  extirpating;  and,  notwithstanding  the  fa¬ 
vourable  reports  of  their  cultivation,  under  peculiar  circumstances,  ex¬ 
periments  are  yet  wanting  to  show  that  they  ought  to  take  the  place 
of  leguminous  and  gramineous  plants  of  known  value. 


IV - MIXTURES  OF  DIFFERENT  SPECIES  OF  FORAGE  AND  HERBAGE 

PLANTS. 

Of  the  various  plants  which  have  been  enumerated,  some,  it  has 
been  seen,  are  chiefly  adapted  for  forage,  some  for  herbage,  and  others 
may  be  employed  partly  for  forage  and  partly  for  herbage.  Several 
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of  the  forage  plants,  from  their  habits  of  growth,  are  best  cultivated 
by  themselves,  or  with  a  very  slight  intermixture  of  other  plants.  Of 
thib  kind  aie  the  tare  and  other  species  of  vetch,  which  are  mown  for 
foiage,  lucein,  sainfoin,  when  used  for  forage,  comfrey,  succory,  and 
oJieis.  1  he  trefoils,  again,  and  the  other  smaller  leguminous  her- 
oage  plants,  aie  best  mixed  with  some  of  the  grasses;  and  it  is  a 
point  of  importance,  in  practice,  to  determine  what  kinds  should  be 
selected,  and  in  wnat  proportions  they  are  to  be  mixed. 

The  most  important  feature  in  the  culture  of  forage  and  herbage 
plants  is  the  mixture  of  different  sorts.  The  effect  of  this  is  accounted 
mi  ii  om  some  species  putting  forth  their  foliage  and  reaching  a  max¬ 
imum  oi  pi  oduce  at  different  periods  from  other  kinds.  From  some 
being  gregarious  or  social,  and  others  solitary,  and  never  producing  a 
close  sward,  by  sowing  seeds  of  several  species  together  of  dissimilar 
habits  of  growth,  there  is  secured  throughout  the  season  a  succession 
of  fresh  herbage,  rendered,  by  the  erect  and  creeping  foliage  of  dif- 
feient  species,  so  dense  and  abundant,  as  greatly  to  surpass  in  quan¬ 
tity  that  obtained  from  the  cultivation  of  two  or  three  sorts  only. 

Ine  most  frequently  employed  of  the  leguminous  plants  for  mixed 
foiage  and  herbage  are  the  red  and  w'hite  clovers,  and,  of  the  indige¬ 
nous  grasses,  ryegrass.  This  grass,  it  has  been  seen,  is  well  suited 
for  general  culture,  arriving  more  quickly  than  most  of  the  others  at 
maturity,  producing  abundance  of  seeds,  at  all  times  easy  to  be  obtain, 
ed,  and  growing  well  under  the  shade  of  corn.  For  whatever  period, 
then,  the  land  is  to  remain  in  grass  after  being  sowm,  it  will  generally 
be  well  to  sow  such  a  quantity  of  the  seeds  of  the  ryegrass  as  will  pro¬ 
duce  a  crop  of  that  grass  alone,  independently  of  the  other  grasses 
which  may  be  mixed  with  it.* 

If  the  iand  is  to  remain  for  only  one  year  in  grass,  then  the  rye¬ 
grass  alone  will  be  sufficient  to  form,  with  the  clovers,  good  forage 
and  herbage  ;  yet  it  will  add  to  the  value  of  the  produce  even  for  a 
single  year,  to  sow  it  with  a  small  proportion  of  the  seeds  of  some  of 
the  other  indigenous  grasses.  From  the  circumstance  of  these  plants 
arriving  at  maturity  at  different  periods,  this  is  a  good  practice,  for 
the  produce  should  not  be  dependent  on  that  of  only  a  few  species  of 
plants.  The  husbandman  who  clothes  his  field  only  with  ryegrass 
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and  clover,  employs  a  limited  machinery  for  effecting  the  object  in 
view,  the  former  being  comparatively  unproductive  in  summer,  the 
latter  moderately  so  in  spring  ;  but  when  he,  for  this  purpose,  uses  a 
variety  of  plants,  differing  in  their  habits  of  growth,  and  periods  of 
luxuriance,  a  numerous  and  powerful  machinery  is  kept  successively 
in  full  operation,  and  an  abundant  supply  of  forage  and  herbage  is 
produced  throughout  the  season. 

In  preparing  the  seeds  of  the  grasses  and  leguminous  plants  which 
are  sown  in  mixture,  the  quantities  of  the  former  are  usually  com¬ 
puted  by  measure,  and  those  of  the  latter  by  weight ;  but  it  has  been 
found  that  a  reference  to  weight  is  a  more  correct  standard  by  which 
to  ascertain  the  relative  proportions  of  the  whole.  This  may  seem  a 
serious  innovation  on  the  old  practice,  yet  it  would  certainly  be  pre¬ 
ferable.  In  grass- seeds,  it  is  true,  the  greater  weight  of  one  variety 
is  no  criterion  of  its  superiority  over  another  variety  of  less  weight ; 
but  a  greater  weight  in  the  same  variety  always  denotes  a  superior 
quality.  Thus,  when  seeds  are  light,  and  consequently  inferior,  the 
greatest  number  of  them  is  obtained  by  adhering  to  a  given  weight, 
and  hence  there  is  the  chance  of  nearly  an  equal  number  of  plants 
springing  up  as  when  the  seeds  are  plump  and  heavy.* 


*  As  the  practice  of  computing  the  seeds  of  the  grasses  by  measure  is  not  con¬ 
fined  to  the  farmer  in  preparing  them  for  sowing,  but  is  also  used  by  the  seeds¬ 
man,  the  following  table  of  the  average  weight,  per  bushel,  of  the  different  forage 
and  herbage  plants  enumerated  in  the  succeeding  lists,  may  prove  useful  for  the 
purpose  of  comparison ;  and  they  also  may  be  regarded  as  some  criterion  of  the 
quality  of  the  seeds. 


Fiorin  grass  ..... 

.  .  13 

Floating  meadow  grass 

•  •  14* 

Meadow  cat’s  tail  .... 

.  .  44 

Meadow  fescue  .... 

.  .  12* 

Meadow  fox-tail  .... 

ki 

.  . 

Fed  clover . 

.  .  62 

Rough  cocksfoot  .... 

•  •  11* 

Ryegrass . 

.  .  241bs. 

Rough -stalked  meadow  grass 

.  .  15i 

Spiked  fescue  grass  . 

.  .  15 

Sweet-scented  vernal  grass  . 

.  .  6 

White  clover . 

.  .  641 
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But  a  given  weight  or  measure  of  seeds  does  not  always  indicate 
the  number  of  plants  that  will  spring  up  ;  because  there  is  both  a  dif¬ 
ference  in  the  relative  bulk  and  specific  gravity  of  seeds,  and  there  is 
also  a  difference  in  the  number  of  seeds  that  grow  from  a  given  quan¬ 
tity.  A  reference  to  the  specific  gravity  of  the  seeds  would  then  ap- 
pear  advisable. 

Climate,  altitude,  and  particular  circumstances  influencing  the 
locality,  produce  marked  differences  on  the  vegetation  of  countries. 
But  the  sphere  within  which  plants  are  cultivated  in  a  single  country 
is  comparatively  limited  ;  and  the  pasture  grasses  have,  it  is  conceived, 
a  wider  range  of  cultivation  than  the  cereal  grains.  Where  land  is 
under  the  plough,  therefore,  and  can  produce  the  cereal  and  other 
cultivated  plants,  the  natural  grasses  will  grow  with  vigour.  In  ele¬ 
vated  moors,  and  similar  situations,  the  case  is  different ;  hut  there 
are  found  to  be  particular  species  which  will  succeed  in  such  situa¬ 
tions,  and  mixtures  of  them  can  accordingly  be  made.* 

Ihe  herbage  is,  in  a  certain  degree,  influenced  by  the  nature  of  the 
soil,  and  the  proportions  of  the  plants  to  be  cultivated  vary  according 
to  the  intention  of  the  cultivator.  When  the  land  is  only  to  remain 
Ill  grass  for  a  single  season,  then  the  proportions  employed  may  be— 


Annual  ryegrass 
Red  clover  . 
White  clover 


18  lbs. 
10 
2 

30  lbs. 


f  A  mixture  of  seeds  in  these  proportions  will  yield  a  large  amount 
of  produce.  The  annual  ryegrass  is  used  in  preference  to  the  peren¬ 
nial,  when  the  land  is  to  be  only  one  year  in  grass,  being  generally 
supposed  to  produce  a  larger  amount  of  foliage.  It  may  even  be  used 
m  mixtures  for  two  years’  grass,  as  it  becomes  biennial  when  it  has 
not  been  allowed  to  mature  its  seeds  the  first  year. 

But  if  the  land  is  intended  to  remain  more  than  one  year  in  grass, 
some  of  the  other  plants  are  to  be  introduced  which  are  known  to  bi 
of  proportionally  long  duration,  and  the  quantity  of  the  red  clover  is 
to  be  diminished  in  a  corresponding  degree.  When  the  land  is  only 
to  remain  two  or  three  years  in  grass,  as  will  be  the  case  in  the  alter- 
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nate  system  of  husbandry,  the  proportions  on  a  soil  of  medium  quality 
may  be— 


Perennial  ryegrass  . 

. 24  lbs. 

Meadow  cat’s-tail 

. 3 

Rough  cocksfoot 

. 3 

Red  clover 

. 2 

White  clover 

. 6 

38  lbs. 

In  the  case  of  laying  down  lands  to  perennial  pasturage,  without 
intending  to  break  them  up  in  the  ordinary  course  of  tillage,  a  still 
greater  proportion  of  the  gramineous  plants  is  to  be  introduced.  The 
cultivator  will  in  this  case  have  to  make  a  suitable  selection  himself, 
from  the  different  plants  enumerated  and  described  in  this  section, 
observing  to  use  such  as  are  found  best  suited  to  his  paiticulai  situa¬ 
tion.  The  annexed  list  is  for  a  soil  of  medium  quality,  and  in  the 
case  of  very  heavy  or  light  soils,  other  plants  which  are  found  to  suc¬ 
ceed  better  may  to  a  certain  extent  be  substituted. 

Perennial  ryegrass 
Meadow  fox-tail 
Rough  cocksfoot 
Meadow  fescue  . 

Meadow  cat’s-tail 
Rough-stalked  meadow  grass 
Sweet-scented  vernal  grass 
"White  clover  .... 

Red  clover . 


12  lbs. 
2 
4 
3 
2 
1 
1 
6 
2 


33  lbs. 


In  laying  down  lands  for  irrigation,  which  occasionally  occurs  to 
the  farmer,  such  plants  are  to  be  selected  as  will  bear  the  watering 
process.  These,  of  course,  will  be  chiefly  aquatic  plants.  The  mix¬ 
ture  in  this  case  may  be — 

Perennial  ryegrass . 6  lbs. 

Fiorin  grass . 2 

Meadow  fox -tail . 3 

Meadow  fescue  .......  3 

Meadow  cat’s-tail . 5 

Spiked  fescue  grass . *  3 

Rough-stalked  meadow  grass  ...  2 

Floating  meadow  grass  ....  2 


26  lbs. 
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The  number  of  these  specimens  of  mixtures  for  sowing  lands  might 
be  increased,  but  it  is  conceived  that  those  already  given  wilfbe 
found  sufficient,  particularly  as  the  cultivator  will  be  able  to  decide 
whether  any  of  the  others  should  be  introduced,  from  the  account 
given  of  them  in  another  place.  Thus,  it  may  be  expedient,  in  par¬ 
ticular  cases,  to  withdraw,  either  wholly  or  partially,  certain  grasses, 
and  substitute  others ;  and  this  is  more  especially  to  be  kept  in  view 
when  the  lands  have  a  tendency  naturally  to  produce  any  particular 
grass,  which,  although  desirable  to  a  certain  extent,  may,  when  too 
predominant,  be  but  secondary  with  reference  to  the  special  object 
desired.  And  it  is  also  very  material  to  keep  in  view  the  altitude, 
exposure,  and  any  other  peculiarities  which  may  present  themselves 
in  the  constitution  of  the  lands. 


XIV -MANAGEMENT  OF  GRASS  LANDS. 


I, _ -LANDS  ALTERNATELY  IN  GRASS  AND  TILLAGE. 

Having  thus  seen  the  different  properties  of  the  various  plants  which 
experience  has  shown  may  be  profitably  cultivated  for  forage  or 
herbage  in  this  country,  with  the  soils  to  which  they  are  respectively 
adapted,  and  the  proportion  of  each  which  is  necessary  for  the  pur¬ 
pose,  we  now  come  to  treat  of  the  culture  and  application  of  the 

crop  thus  produced. 

The  preparation  of  the  soil,  and  the  manures  which  the  cultivated 
grasses  receive,  are  also  those  intended  for  anothei  ciop,  being  gene 
rally  sown  amongst  corn  crops.  Unless,  however,  the  soils  on  which 
these  plants  are  cultivated  be  well  pulverized,  and  have  been  some 
time  under  tillage,  they  do  not  succeed  well  ;  for  it  has  been  repeat¬ 
edly  ascertained  that  newly-broken-up  leys  or  pasture  grounds  cannot 
be  sown  again  with  the  seeds  of  the  clovers  and  cultivated  grasses 
until  the  soil  is  thoroughly  comminuted,  and  the  seeds  of  the  former 
herbage  plants  destroyed. 

In  laying  down  lands  to  grass,  therefore,  the  most  important  pri¬ 
mary  object  is  duly  to  prepare  them  for  the  reception  of  the  seeds. 
Hence  the  soil  ought  previously  to  be  brought  into  the  highest  possi¬ 
ble  degree  of  fertility  ;  for,  although  land  may  be  too  rich  for  the 
production  of  corn,  and  of  such  crops  as  are  cultivated  for  their  seeds, 
it  is  quite  otherwise  in  the  case  of  grass,  or  other  crops  where  the 
object  in  view  is  the  largeness  and  luxuriance  of  the  plants  themselves, 
as  it  is  in  the  cultivation  of  all  those  intended  for  feeding  cattle.  In 
such  a  case,  indeed,  the  richness  of  the  soil  is  a  most  important  con¬ 
sideration  ;  because,  the  richer  it  is  made,  the  more  abundant  crops 
will  it  produce.  It  has  also  been  seen,  in  a  preceding  part,  that 
laying  down  land  to  grass  is  a  mean  of  improving  its  fertility,  and  of 
rendering  it  again  fitted  for  the  production  of  corn  ;  but  these  objects 
are  only  imperfectly  attained  when  the  land  is  laid  down  to  grass  in 
an  exhausted  state. 
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And  further,  in  addition  to  land  being  rich,  it  is  also  an  essential 
ehcumstance  that  it  should  be  well  pulverized  by  tillage,  on  account 
of  the  mmuteness  of  the  seeds  of  the  plants  to  be  produced  ;  other¬ 
wise  the  irregularity  of  the  surface  will  not  only  occasion  an  irregu¬ 
larity  in  the  produce  of  the  crop,  but  it  will  be  liable  to  be  damaged 
by  excessive  droughts  before  the  plants  can  have  extended  their  roots, 
or  become  firmly  settled  in  the  land. 

1  he  time  of  sowing  the  seeds  of  the  cultivated  grasses  depends  on 
the  nature  of  the  land,  the  state  of  the  weather,  and  the  kind  of  crop 
amongst  which  they  are  sown.  When  they  are  sown  with  a  corn 
crop,  which  is  the  more  general  practice,  the  seed-time  is  invariably 
m  the  spring.  When  the  crop  of  corn  had  been  sown  in  autumn,  the 
seeds  of  the  clovers  and  grasses  are  sown  in  spring  amongst  the  grow¬ 
ing  crop  ;  and  when  the  corn  itself  is  sown  in  spring,  the  grass-seeds 
are  also  sown  just  before  the  last  turn  of  the  harrows  is  given  to  the 
gram  crop.  In  the  case  of  sowing  amongst  autumn-sown  corn  crops, 
the  seed-time  is  regulated  rather  by  the  state  of  the  corn  crop,  with 
regard  to  the  effect  of  harrowing  and  rolling  it,  than  by  any  particu¬ 
lar  time  of  sowing  the  smaller  seeds.  A  lighter  harrow  is  usually 
employed,  for  covering  such  seeds,  than  that  used  for  corn  crops. 
Boiling  is  also,  in  general,  necessary  ;  but  there  are  instances  of  the 
seeds  of  the  cultivated  grasses  vegetating  and  producing  luxuriant 
crops  without  either  harrowing  or  rolling.  But  it  is  invariably  of  use 

t / 

to  the  autumn-sown  crops  of  grain  to  use  the  harrows  in  spring,  to 
break  the  crust  formed  on  the  land  by  the  winter  rains,  which  should 
always  be  done  before  sowing  the  seeds  of  the  grasses,  and  harrow¬ 
ing  alone  should  rarely  be  depended  on — the  roller  should  also  be 
employed. 

The  different  kinds  of  seeds  are  mixed  together  before  sowing,  in 
the  required  proportions  ;  and  care  should  be  taken  to  keep  them 
intimately  blended  together  at  the  tune  of  sowing,  by  stirring  them 
up  from  the  bottom  of  the  sowing-sheet  or  seed-box. 

Although  the  spring  is  the  usual  seed-time  for  these  plants,  yet 
they  may  be  sown  in  autumn.  The  latter  season  is  preferred  when 
they  are  sown  by  themselves,  that  is,  without  a  corn  crop.  This 
practice  has  been  recommended  in  the  case  of  laying  down  lands  to 
permanent  grass,  as  being  calculated  to  afford  a  thicker  and  better 
sward.  The  value  of  the  grass  crop  is,  no  doubt,  in  some  degree, 
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affected  by  the  exhaustion  of  the  soil,  occasioned  by  the  production 
of  the  preceding  crop  of  corn,  but  not  in  a  degree  commensurate 
with  the  value  of  the  latter ;  besides,  the  period  in  the  rotation  at 
which  the  smaller  seeds  should  be  sown  is  immediately  after  the  land 
is  manured,  and,  in  this  case,  the  severity  of  the  corn  crop  is  less  relt. 
Nor  will  the  shade  of  the  grain  crop,  when  it  is  not  sown  too  thick, 
materially  retard  the  growth  of  the  clovers  and  grasses. 

After  being  sown,  the  seeds  quickly  vegetate.  In  favourable  si¬ 
tuations,  they  will  have  attained  a  considerable  height  before  the 
commencement  of  the  corn  harvest,  and,  when  the  corn  is  cut  down 
close  to  the  ground,  they  are  cut  and  win  with  the  straw,  and  add 
considerably  to  the  value  of  the  latter  for  fodder.  In  other  cases, 
they  will  not  have  much  more  than  made  their  appearance,  but,  in 
general,  they  should  have  completely  covered  the  surface  by  that 
time.  After  harvest,  the  ground  may  be  slightly  pastured  with  calves 
and  sheep  ;  but  heavy  cattle,  which  would  injure  the  surface,  should 
not  be  put  upon  it,  and  calves  or  sheep  only  for  a  short  time,  other¬ 
wise  they  would  bite  the  plants  so  closely,  as  greatly  to  injure  their 
roots.  Throughout  the  winter  the  land  is  to  remain  untouched. 

The  after-culture  of  these  plants  consists  chiefly  in  picking  off 
stones,  or  other  obstructions  to  the  operation  of  the  scythe,  which 
may  appear  on  the  surface.  This  is  done  in  the  spring  succeeding 
that  in  which  the  plants  were  sown,  as  soon  as  the  land  is  sufficiently 
dry  to  allow  carts  to  pass  along  it  without  injuring  the  surface. 
Should  it  be  convenient  to  have  the  stones  gathered  up  before  this, 
they  may  be  collected  into  heaps  in  the  furrows,  until  the  state  of  the 
land  admits  of  their  being  removed.  After  this  the  surface  is  to  be 
rolled  to  break  down  the  stubble  of  the  preceding  crop,  and  further 
to  prepare  the  land  for  the  action  of  the  scythe.  These  operations 
should  be  performed  as  soon  as  possible  after  the  beginning  of  the 
month  of  April. 

Towards  the  end  of  the  month  of  May,  or  beginning  of  June,  the 
crop  will  have  attained  a  considerable  height,  and  will  be  fit  for  cut¬ 
ting.  It  is  then  either  cut  down  to  be  consumed  green  by  cattle  in 
the  houses,  or  made  into  hay.  Occasionally,  however,  the  whole 
crop,  or  a  portion  of  it,  is  set  apart  for  pasturage. 

Should  the  latter  mode  of  consumption  be  adopted,  there  is  no 
period  in  the  growth  of  the  plants  at  which  they  will  afford  so  early 
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and  rich  an  herbage  as  in  this— -the  second  year.  It  must,  however, 
be  under  peculiar  circumstances,  that  the  practice  of  depasturing 
grass  lands  the  first  season  can  be  considered  good  management. 
The  general  practice  is  to  consume  the  crop  in  a  green  state  in  the 
feeding  houses,  or  to  make  it  into  hay,  depasturing  it  the  ensuing 
season,  and  every  succeeding  one  that  it  remains  in  grass. 

W  hen  the  practice  of  soiling,  or  cutting  the  crop  and  consuming  it 
in  a  green  state,  is  adopted,  a  portion  of  the  field  is  usually  selected 
for  that  purpose,  the  remainder  being  made  into  hay.  In  selecting 
any  portion  of  the  crop  for  soiling,  a  part  containing  a  large  quantity 
of  the  clovers  should  be  chosen,  as  being  better  adapted  for  the  pur¬ 
pose,  while  that  in  which  the  grasses  predominate  may  be  made  into 
hay.  The  crop  may  be  cut  for  soiling  earlier  than  would  be  advisa¬ 
ble  for  hay,  as  a  supply  of  green  food  at  an  early  period  of  the  sea¬ 
son  is  peculiarly  valuable  ;  and  should  the  first  cutting  be  deficient  in 
quantity,  the  second  will  be  so  much  increased,  by  having  a  longer 
time  to  grow. 

In  the  month  of  May  therefore  the  cutting  of  the  crop  for  soil¬ 
ing  may  be  commenced,  and  successive  portions  of  it  cut  daily  until 
the  whole  has  been  gone  over.  Before  the  last  part  of  the  field  is 
cut  over,  the  part  cut  first  will  have  made  considerable  progress,  and 
be  then  ready  for  cutting  a  second  time.  This  second  cutting  is 
gone  over  the  same  as  the  first,  and  in  favourable  situations  another  or 
third  cuting  may  be  expected. 

Soiling  is  in  many  cases  advantageous,  but  it  is  not  practicable  nor 
expedient  in  every  case,  nor  is  it  necessary  that  it  should  be  so.  Cer¬ 
tain  animals  of  the  farm  do  not  thrive  unless  enjoying  the  air  and  ex¬ 
ercise  attendant  on  pasturage;  and,  in  most  cases,  a  portion  of  the 
faim  is  unavoidably  in  pasture,  as,  for  instance,  grassland  in  the  second 
and  third  year.  I  his  portion  of  the  farm  will  then  be  sufficient  for 
the  wants  of  these  animals,  without  depasturing  one-year-old  grass. 

I  lie  soiling  and  depasturing  of  stock  may,  to  a  certain  extent,  be 
combined,  without,  in  the  slightest  degree,  affecting  the  health  of  the 
animals,  by  turning  them  out  to  the  pastures  during  the  cool  parts  of 
the  day,  and  supplying  them  with  food  in  the  house  towards  noon. 
Soiling,  when  once  introduced  to  any  extent,  removes  one  of  the 
principal  objections  to  the  practice,  namely,  the  want  of  sufficient 
fertility  in  the  soil. 
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The  portion  of  the  crop  which  is  not  cut  for  soiling  is  made  into 
hay.  In  this  case,  the  stones  are  removed,  and  the  land  is  rolled  in 
the  spring,  as  already  directed. 

The  period  at. which  the  crop  should  be  cut  down  when  it  is  in¬ 
tended  for  hay,  is  just  when  the  plants  have  attained  their  full  size. 
At  this  period  they  will  be  coming  into  flower,  and  if  afterwards  al¬ 
lowed  to  remain  uncut  for  any  length  of  time,  they  will  be  deprived 
of  much  of  their  juices,  which  are  consumed  in  bringing  the  seeds  to 
maturity,  the  crop  becoming,  at  the  same  time,  greatly  more  exhaust¬ 
ing  to  the  soil.  The  flowers  of  the  plants  should  not,  in  any  degree, 
have  begun  to  fade  before  the  crop  is  cut  down. 

The  plants  are  laid  in  swathes  by  the  action  of  the  scythe.  As 
soon  as  the  swathes,  or  rows  of  cut  herbage,  are  thoroughly  dried  on 
the  top,  they  are  completely  turned  over  by  a  fork,  or  the  handle  of 
a  hay-rake,  in  such  a  manner  that  they  shall  not  be  broken  or  spread 
abroad.  The  swathes  thus  turned  over  in  the  morning  may  be  put 
into  cocks  in  the  evening,  if  the  day  be  fine.  It  is  a  good  plan  to 
put  up  the  hay  green  into  these  first  cocks,  and  then  to  enlarge  them 
by  putting  two  or  more  together,  as  they  become  better  dried.  If, 
at  this  early  stage,  they  undergo  a  slight  degree  of  incipient  fermen¬ 
tation,  it  will  not  injure  the  crop. 

The  mode  of  forming  the  hay  into  these  cocks  is  simple  and  expe¬ 
ditious;  and  none  but  boys  and  girls,  under  the  inspection  of  the 
farmer,  or  some  confidential  servant,  are  usually  employed.  If  the 
crop  is  heavy,  a  row  of  cocks  is  placed  on  the  middle  ridge  of  three, 
and,  if  light,  of  five  ridges.  A  distinct  company  of  carriers  and 
rakers  is  allotted  to  every  such  number  of  ridges  ;  and  the  separate 
companies  proceed,  each  on  its  own  ground,  and  in  the  same  man¬ 
ner  as  in  reaping  grain,  which  occasions  a  degree  of  competition 
amongst  them  for  despatch,  clean  raking,  and  well-built  cocks.  The 
carriers  gather  the  hay  to  the  ridge  on  which  the  cocks  are  to  be 
built,  the  latter  process  being  performed  by  some  of  the  more  expe¬ 
rienced  hands.  A  raker  follows  the  carrier,  taking  up  and  bringing 
to  the  cocks  the  remainder  of  the  swathes.  When  it  is  desired  to 
perform  the  business  with  expedition,  there  may,  in  general,  be  five 
persons  employed  about  each  row  of  cocks,  a  carrier  and  raker  on 
each  side  of  the  row,  and  the  person  building.  When  the  crop  is 
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light,  more  rakers  are  required,  as  a  greater  space  must  be  gone  over 
in  collecting  a  certain  quantity  of  hay. 

The  length  of  time  which  is  necessary  for  the  hay  to  remain  in 
these  cocks,  is  regulated  by  the  state  of  the  weather,  as  it  is  neces¬ 
sary  that  it  should  be  completely  dried  before  it  is  formed  into  cocks 
of  a  larger  size.  The  first-formed  cocks  being  placed  in  a  line  along 
the  ridge,  ,t  is  easy  to  put  two  or  more  of  them  into  one  afterwards. 
They  are  spread  abroad  during  the  best  part  of  the  day,  if  the  hay 
is  not  yet  sufficiently  dried  for  being  formed  into  larger  cocks;  but 
this  is  not  necessary  when  the  hay  is  sufficiently  ready,  it  being  at 
once  made  into  ricks.  For  this  purpose,  the  smaller  cocks  are 
dragged  together  by  a  horse  with  a  rope,  one  end  of  which  is  attached 
to  one  of  his  traces,  and  the  other  end  being  put  round  the  base  of 
the  cock,  is  fixed  to  his  traces  on  the  other  side.  He  is  then  made 
to  pull  forward  the  cock  to  the  place  required,  and,  in  this  manner, 
two  or  more  of  them  may  be  dragged  forward  at  once.  It  is  impos¬ 
sible  to  lay  down  rules  for  the  management  of  hay  after  it  is  put 
into  cocks.  Sometimes  it  is  formed  into  large  ricks  in  the  fields,  by 
putting  a  number  of  the  smaller  cocks  together  ;  and  sometimes  the 
latter  are  at  once  conveyed  to  the  stack,  which  is  the  preferable  prac¬ 
tice  when  it  can  be  adopted.  One  thing,  however,  in  the  manage¬ 
ment  of  hay,  should  always  be  attended  to,  and  that  is,  not  to  shake 
out,  scatter,  or  expose  it,  more  than  is  necessary  for  its  preservation. 

W  hen  the  hay  is  not  sufficiently  dried  to  be  carried  from  the  small 
cocks  to  the  stack,  it  must  be  formed  into  large  cocks,  or  ricks,  in  the 
field.  These  are  built  by  persons  standing  upon  them,  to  whom  the 
hay  is  forked  by  persons  on  the  ground.  They  are  formed  with  a 
conical  top,  to  throw  off  the  rain,  and  securely  bound  down  by  ropes 
formed  of  straw,  or  of  the  hay  itself.  In  this  state,  they  may  be 
preserved  for  a  length  of  time  ;  but  the  hay  should  not  be  allowed  to 
remain  longer  in  the  ricks  than  is  necessary  to  dry  it  in  a  sufficient 
degree  to  fit  it  for  being  stored  in  a  larger  stack,  as  the  hay  forming 
die  outsiae  of  the  ricks  will  become  damaged  from  exposure  to  the 
weather,  and  a  large  portion  of  the  bottoms  will  be  unfit  for  use. 

When  the  hay  is  sufficiently  ready,  it  is  stacked  in  circular  or  ob¬ 
long  stacks,  the  latter  form  being  generally  approved  of  when  the 
quantity  is  large,  and  carefully  thatched,  as  has  already  been  observed 
in  regard  to  corn.  It  is  never  advisable  to  allow  this  kind  of  hay  to 
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become  heated  in  any  considerable  degree  in  the  stack,  though  a 
slight  fermentation  is  usually  observable,  and  hence  the  necessity  of 
a  previous  preparation  of  the  material  in  as  careful  a  manner  as  the 
state  of  the  weather  will  allow. 

In  forming  the  stacks,  a  layer  of  straw  is  usually  spread  over  the 
bottom,  or  stand,  and  the  hay  is  then  regularly  spread,  and  trodden 
down,  observing  to  keepThe  middle  of  the  stack  well  raised.  In  this 
manner,  it  is  carried  up  to  the  height  of  several  feet,  projectin 
slightly  to  the  eaves,  so  as  to  overhang  the  sides,  to  guard  the  lower 
part  of  the  stack  effectually  from  rain.  The  roof  is  then  raised  to  a 
considerable  height  in  a  slanting  form,  with  gable  ends,  and  this  part 
of  the  operation  requires  considerable  care  and  experience  in  the 
building  of  the  stack.  Being  thus  formed,  the  loose  hay  which  pro¬ 
jects  from  the  sides  and  ends  of  the  stack  is  pulled,  until  the  surface 
presents  a  smooth  and  regular  appearance,  and  the  part  thus  pulled 
out  is  used  for  completing  the  top.  When  the  stack  is  finished,  it  is 
bound  down  with  ropes  to  secure  the  hay  from  blowing  away  until  it 
is  thatched.  It  should  be  examined  regularly  for  some  time  after  it 
is  put  up,  as  if  it  had  ever  so  slight  an  inclination  to  one  side,  this  in¬ 
clination  will  be  always  increasing,  unless  a  support  is  placed  against 
the  stack. 

Salt  is  sometimes  strewed  upon  the  hay  as  the  building  of  the  stack 
proceeds.  It  is  efficacious  in  correcting  the  tendency  to  fermentation, 
by  absorbing  the  moisture  in  the  hay,  and  it  also  renders  injured  hay 
palatable  to  live  stock.  The  quantity  of  salt  used  in  this  manner 
should  be  small,  not  perhaps  exceeding  a  stone  of  salt  to  a  ton  of 
hay. 

The  measurement  of  hay  in  the  stack,  for  the  purpose  of  ascer¬ 
taining  its  weight,  may  be  made  in  the  following  manner.  To  the 
height  from  the  ground  to  the  eaves,  add  half  the  height  from  the 
eaveto  the  top  ;  then  multiply  the  sum  thus  obtained  by  the  length, 
and  this  product  again  by  the  breadth  of  the  stack.  The  product 
now  obtained  will  give  the  contents  of  the  stack  in  the  same  denomi¬ 
nation  as  the  dimensions.  After  being  allowed  to  settle  in  the  stack 
during  the  winter,  ten  cubic  yards  of  hay  will  generally  weigh  a  ton. 
The  specific  gravity  of  the  hay,  or  the  weight  contained  within  given 
dimensions,  depends,  however,  partly  on  the  state  in  which  the  hay 
was  cut  with  regard  to  ripeness,  and  partly  to  its  state,  with  reference 
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to  dryness,  at  the  time  at  which  it  was  stacked,  as  well  as  on  the  time 
it  has  stood  in  the  stack.  All  these  circumstances  should,  therefore, 
be  taken  into  consideration  before  determining  the  quantity  of  hay 
contained  in  a  stack  by  admeasurement.  In  the  rick  in  the  field,  hay 
will  seldom  weigh  more  than  a  hundred  pounds  to  the  cubic  yard. 

More  than  one  crop  of  hay  is  seldom  obtained  from  the  land  in  a 
season,  although  the  second  cutting  may  also  be  made  into  hay. 
It  is  vigorous  or  weak  according  to  the  proportion  of  the  clovers 
to  that  of  the  other  herbage  plants,  as  well  as  the  period  of  cutting 
the  first  crop.  It  is  always,  however,  inferior  to  the  first  cutting; 
and,  when  the  first  cutting  is  made  into  hay,  it  cannot  be  considered 
good  management  to  cut  the  after-math,  which,  with  all  the  subse¬ 
quent  year’s  grass,  so  long  as  the  land  remains  untilled,  should  be 
depastured. 

The  produce  of  the  cultivated  grasses  is  so  exceedingly  various 
that  it  is  difficult  to  determine  what  should  be  considered  an  average 
crop.  When  made  into  hay,  it  is  calculated  that  the  crop  loses  three- 
fourths  of  its  weight.  Two  tons  of  hay  to  the  acre  may  perhaps  be 
considered  an  average  produce,  and,  in  particular  cases,  so  much  as 
three  tons  have  been  produced. 

Immediately  after  the  hay  is  removed  from  the  field  to  the  stack, 
cattle  may  be  turned  into  the  field  to  eat  down  the  herbage  about  the 
fences  which  escaped  the  scythe.  This  will  usually  afford  a  full  bite 

to  the  cattle  for  several  days,  and  if  not  consumed  in  this  way  it 
would  be  lost. 

The  length  of  time  which  the  land  is  afterwards  continued  in  grass 
depends  on  the  course  of  cropping  which  is  practised  on  the  farm. 
According  to  the  alternate  husbandry  it  cannot  be  longer  than  one  or 
two  seasons ;  for,  under  any  circumstances,  it  is  not  good  manage¬ 
ment  to  keep  land  more  than  three  years  in  grass.  Whatever  the 
period  may  be,  it  is  always  to  be  observed  that,  after  the  first  year, 
it  should  be  invariably  depastured. 

The  management  of  pasture  lands  is  easy.  The  chief  particulars 
to  be  attended  to  are  the  stocking  of  the  land  at  a  proper  time,  and 
duly  apportioning  the  number  of  animals  to  the  extent  of  land.  Fur¬ 
ther  particulars  relative  to  this  subject  will  be  found  in  subsequent 
pages. 
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11.  —  LANDS  PERMANENTLY  IN  GRASS. 

No  method  of  producing  hay  has  been  found  comparable  to  that  of 
the  cultivated  grasses ;  yet  a  large  proportion  of  the  surface  of  this 
island  is  kept  permanently  in  grass,  partly  for  being  made  into  hay, 
and  partly  for  pasturage.  Much  of  it  has  never  been  cultivated,  but 
produces  the  heaths  and  herbage  plants  peculiar  to  it  ;  such  are  all  our 
mountain  pastures,  and  the  unimproved  surface  of  the  lower  plains. 
But  land  is  not  only  left  in  grass  in  parts  of  the  country  incapable  of 
cultivation,  or  in  cases  in  which  it  is  supposed  that  cultivation  would 
not  repay  the  expenses  incurred  ;  but  much  even  ot  the  bettei  land  is 
kept  in  grass,  from  an  opinion  that  the  return  from  it  in  this  state  is 
larger  and  more  certain  than  could  otherwise  be  obtained. 

The  principal  objection  to  the  conversion  of  much  of  the  land  at 
present  in  grass  to  arable  land,  arises  from  an  alleged  inferiority  both 
in  the  bulk  and  nutritive  properties  of  the  new  when  compared  with 
the  old  herbage.  It  is  certain  that  by  no  means  can  we  at  once  pro¬ 
duce  a  surface  of  grass  which  can  be  at  all  compared  to  some  of  the 
richer  pastures  in  our  grazing  counties.  Still,  in  by  far  the  greater 
number  of  cases,  where  the  soil  will  admit  the  convertible  system  of 
husbandry,  and  where  that  system  is  well  understood  and  practised,  we 
have  no  hesitation  in  affirming  that  an  increased  produce  would  be  ob¬ 
tained  by  the  conversion  of  such  lands  into  tillage.  When  laid  down 
again  from  tillage  in  grass,  it  may  not  support  such  heavy  animals  as 
it  would  previously  have  done  ;  but  it  will  support  more  in  number, 
though  of  a  smaller  size,  and  will,  on  the  whole,  bring  agreatei  weight 
to  the  market.  From  habit,  too,  a  preference  is  given  to  the  hay 
produced  on  the  natural  meadow.  It  is,  however,  a  question  of  ex¬ 
pediency  whether  any  great  extent  of  the  inferior  soils  of  this  country, 
at  present  in  pasture,  should  be  converted  into  tillage,  until  an  in¬ 
creased  degree  of  attention  and  a  better  system  of  husbandry  aie 
practised  on  those  already  under  cultivation. 

The  management  of  lands  permanently  in  grass  is  somewhat  differ¬ 
ent  from  that  of  grass  land  merely  interposed  in  the  coui  se  of  ci  opping 
of  arable  land,  to  prevent  that  exhaustion  of  the  nutrient  parts  of  the 
soil  which  is  commonly  the  consequence  of  incessant  tillage.  Fiom 
the  short  period  which  the  land  is,  in  the  latter  case,  in  grass,  manure 
is  seldom  applied  to  the  surface,  though  it  is  often  indispensable  in 
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the  former.  Various  other  operations  are  also  performed  to  remedy 
those  defects  which  are  natural  consequences  resulting  from  lands 
being  long  kept  in  the  production  of  grass.  Such  lands  naturally  di¬ 
vide  themselves  into  two  classes;  those  which  are  fit  either  for  mow- 
ing  01  pastiiie,  and  those  which  are  fit  for  pasture  only. 

1.  Perennial  Grass  Lands  Jit  for  mowing,  or  Meadow  Lands . 

Under  the  term  meadow  are  included  all  such  lands  as  are  kept  in 
grass  chiefly  for  the  sake  of  the  hay  crop,  though  occasionally,  and  at 
particular  seasons  of  the  year,  it  may  be  depastured  ;  and  there  is  also 
generally  included  under  this  term  the  notion  of  a  greater  degree  of 
moisture  in  the  soil  than  would  be  desirable  for  permanent  pasture  or 
lands  in  tillage.  The  value  of  the  natural  meadow  depends  much  on 
the  situation  as  well  as  on  the  quality  of  the  land.  There  are  three 
descriptions  of  these  meadows  ;  those  on  the  banks  of  streams  and 
rivers  ;  those  on  the  uplands,  or  more  elevated  grounds  ;  and  bog- 

meadows.  Each  of  these  is  susceptible  of  improvement  in  a  greater 
or  less  degree. 

Meadows  situated  along  the  banks  of  rivers  and  streams  are,  in  ge¬ 
neral,  by  far  the  most  valuable.  They  are  the  most  productive  of 
grass  and  hay,  yielding  sustenance  for  cattle  throughout  the  year,  and 
producing  a  lasting  source  of  manure  for  the  improvement  of  the 
adjoining  lands.  The  conversion  of  this  species  of  meadow  into 
tillage  would  be  improper,  for  in  no  other  way  could  such  large  and 
valuable  crops  be  raised  off  the  land. 

Along  the  banks  of  rivers  the  soil  is  deep  and  generally  of  the 
alluvial  kind,  having  been  deposited  by  water,  or  washed  down  from 
the  adjoining  eminences,  and  the  surface  is  even,  from  the  same  cause. 
In  most  cases  land  thus  situated  has  a  gradual  declivity  to  the  river 
or  stream,  which  almost  invariably  flows  in  the  lowest  part  of  the 
valley;  and  this  circumstance,  when  it  occurs,  is  of  great  importance 
m  the  processes  of  draining  and  irrigation.  The  principal  defects  to 
which  such  lands  are  liable,  are  the  oozing  out  of  the  springs  towards 
their  junction  with  the  higher  grounds,  and  the  inundations  of  the 
stream  or  river.  X  he  former  evil  is  to  be  remedied  by  draining,  and 
the  latter  by  embanking.  I  hey  are  well  suited  to  irrigation,  that 
process  being  much  easier  in  the  case  of  such  lands  than  on  the  more 
elevated  grounds. 
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Upland  meadows  are  next  in  value  to  holms.  They  are,  however, 
greatly  inferior  to  the  latter,  and,  except  under  peculiar  circumstances, 
such  land  would  be  greatly  more  productive  by  being  brought  occa¬ 
sionally  under  tillage.  To  constitute  a  good  upland  meadow,  the  soil 
must  be  naturally  fertile,  and  land  of  this  description  is  well  suited 
for  tillage.  The  cases  in  which  tillage  might  not  be  preferable  are, 
when  the  land  is  well  adapted  for  irrigation,  and  the  water  to  be  em¬ 
ployed  of  an  enriching  nature  ;  and  when  a  proper  supply  of  manure 
for  spreading  on  it  at  intervals  is  easily  obtained. 

The  culture  of  upland  meadows  requires  more  attention,  and  is 
attended  with  more  expense  than  that  of  valleys  and  holms ;  being 
more  difficult  to  drain,  and  requiring  frequent  applications  of  manure. 
The  roots  of  grasses  never  strike  deep  into  the  soil ;  and  thus,  de¬ 
riving  their  nourishment  chiefly  from  the  surface,  the  utility  of  top- 
dressings  is  obvious.  The  irregular  surface  of  uplands  is  fiequently 
much  injured  by  superfluous  moisture,  the  consequence  of  which  is, 
that  the  lands  are  generally  covered  by  herbage  of  an  inferior  descrip¬ 
tion  and  deficient  in  nutritive  properties.  Another  defect  is  the  sur¬ 
face  becoming  covered  with  the  mosses,  to  the  great  injury  and  partial 
exclusion  of  the  more  valuable  plants.  The  mosses  are  partly  got  rid 
of  by  harrowing  the  surface,  and  by  the  application  of  manures  ;  but 
the  effectual  remedy  for  the  destruction  of  these  plants  is  a  course  of 
tillage. 

Boggy  meadows  are,  in  general,  the  least  valuable,  but  they  are 
susceptible  of  great  improvement,  and,  under  proper  management,  the 
produce  of  them  is  large.  They  abound  in  coarse  semi-aquatic 
plants,  chiefly  Junci ,  until  they  are  thoroughly  drained ;  but,  this 
being  effected,  the  more  valuable  plants  are  produced.  Irrigation  is 
attended  with  the  most  beneficial  results  in  this  case,  as  is  also  the  ap¬ 
plication  of  calcareous  manures. 

When  boggy  land  has  been  thoroughly  drained,  and  the  surface  of 
it  so  far  improved  by  culture  as  to  produce  the  more  valuable  sorts  of 
herbage  plants,  this  is,  perhaps,  the  most  profitable  way  of  occupying 
it.  When  under  tillage  the  culture  of  this  species  of  soil  is  attended 
with  great  difficulty,  and  the  returns  from  it  very  uncertain  in  the  first 
stages  of  its  cultivation  ;  but  when  its  improvement  has  been  carried 
so  far  as  to  warrant  its  being  laid  down  in  grass,  large  crops  may  be 
obtained  from  it  at  comparatively  little  expense. 
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More  than  one  crop  is  rarely  obtained  from  the  natural  meadows 

the  after- math  being  generally  eaten  down  by  cattle.  Should  the 

second  crop,  or  after-math,  be  so  luxuriant  that  it  might  be  mown, 

tins  is  seldom  done,  as  consuming  it  on  the  land  contributes  to  its  fer- 
tility. 

Ihe  time  of  cutting  the  crop  is  later  than  in  the  case  of  the  cultiva¬ 
ted  meadow.  In  this  country  it  is  often  improperly  delayed  to  a  late 
period  of  the  season,  with  the  view  of  obtaining  an  increased  produce. 

6  proper  time  is  when  the  saccharine  and  nutritive  juices  of  the 
plants  are  in  greatest  abundance,  which  is  immediately  before  the  for¬ 
mation  of  the  seed  ;  for  if  the  crop  remains  uncut  until  the  seeds  are 
ripened,  not  only  will  much  of  the  nutritive  juices  of  the  plants  be 
wasted,  but  the  land  will  be  much  more  exhausted  than  if  they  had 
been  cut  at  a  less  advanced  period  of  their  growth.  If  the  cutting  of 
the  crop  be  delayed  beyond  the  proper  time,  in  addition  to  the  greater 
exhaustion  of  the  soil  and  the  loss  of  part  of  the  nutritive  matter  in 
the  plants,  the  best  part  of  the  season  has  passed  for  making  the  hay, 
and  the  process  will  be  attended  with  greater  difficulty. 

The  grass,  after  being  cut,  is  allowed  to  remain  for  a  short  time  in 
the  swathe,  and  it  is  then  scattered  evenly  over  the  surface  of  the 
ground.  This  is  sometimes  done  with  a  fork,  but  it  is  better  done  by 
the  hands,  taking  care  to  thoroughly  loosen  every  lump,  and  to  strew 
it  evenly  over  all  the  ground.  This  secures  the  grass  being  all  equally 
ned  and  a  shorter  time  will  suffice  for  preparing  it  for  the  stack,  by 
which  its  quality  will  be  greatly  improved. 

.  S0°"  after  the  §rass  is  sPread>  if  the  weather  be  fine,  it  is  formed 
mto  what  are  called  w.nd-rows  with  the  rake.  After  standing  a  few 

.ours,  these  may  be  formed  into  cocks,  which,  from  the  green  state  of 

e  gi ass,  must  be  small.  They  are  formed  by  grasping  a  quantity  of 

the  grass  wh,ch  had  been  previously  well  shaken  in  a  heap,  and  placing 

i  me"  «oPart,|0f  th,e  SUrfaC:  ‘hat  1138  b6en  rak6d  5  °bse™nS’  at  the  same 
e,  gather  .t  in  well  at  the  bottom.  All  the  grass  cut  in  the 

ear  y  part  of  the  day  may  be  put  into  these  cocks  in  the  evening,  and 

at  cut  at  a  later  period  ,s  prepared  for  being  formed  into  cocks  next 

day  The  ground  is  raked  over  at  the  time  the  cocks  are  being 

made  and  this  operation  should  be  carefully  performed,  as  the  gjs 

left  thinly  scattered  on  the  surface  will  be  of  very  inferior  quality 

On  the  following  day  the  cocks  are  again  spread  abroad,  but  it  is 
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not  necessary  that  the  grass  should  be  spread  over  the  entire  surface 
of  the  meadow,  as  in  the  case  of  the  first  shaking,  foi  it  is  now 
much  drier;  and  by  spreading  it  rather  thickly  over  the  ground  it  is 
easier  gathered  again,  and  a  part  of  the  surface  only  will  require  rak¬ 
ing.  It  is  afterwards  formed  into  wind-rows,  as  in  the  former  case, 
and  it  is  again  put  into  cocks  of  a  larger  size  in  the  evening.  These 
will,  in  a  day  or  two,  be  ready  for  putting  into  ricks,  if  the  weather 
be  fine  ;  but  should  it  be  unfavourable,  a  much  longer  time  maybe  re- 
quired,  and  the  cocks  will  probably  require  to  be  shaken  out  and  formed 
into  others  of  still  larger  size,  before  the  hay  is  ready  for  the  lick. 

Great  difficulty  is  often  experienced  in  the  management  of  the  hay 
harvest,  by  the  wetness  of  the  weather.  In  such  a  case  the  farmer 
is  obliged  to  watch  the  intervals  of  fine  weather,  and  employ  every 

o 

practicable  means  to  forward  the  operations  and  secuie  the  CiOp. 

As  general  rules,  the  grass  should  be  exposed  as  little  as  possible 
to  the  weather ;  and  it,  therefore,  should  remain  but  a  short  time 
spread  abroad  until  it  is  formed  into  cocks.  Care  should  be  taken  to 
apportion  the  number  of  hay  makers  to  that  of  the  mowers,  so  that 
there  mav  not  be  more  grass  in  hand  at  any  time  than  can  be  pro¬ 
perly  managed.  The  proportion  is  about  five  hay  makers  to  one 
mower,  and  of  this  number  three  may  be  girls.  1  he  number  neces¬ 
sary  will,  however,  depend  greatly  on  the  weather.  It  is  particularly 
necessary  to  guard  against  spreading  more  hay  than  the  number  ot 
hands  employed  can  get  into  cocks  the  same  day,  or  before  ram.  In 
showrery  weather  the  grass  may  lie  a  few  days  in  the  swathe  without 
injury  ;  but,  before  it  has  lain  long  enough  for  the  lower  side  of  the 
swathe  to  become  vello w,  which,  if  suffered  to  he  long,  would  be  the 
case,  particular  care  should  be  taken  to  turn  the  swathes. 

When  the  natural  herbage  is  coarse,  a  slight  fermentation  in  the 
ricks  or  the  stack  is  considered  beneficial,  as  it  renders  the  stems  of 
the  plants  more  palatable  and  nutritious.  The  process  must  not, 
however,  be  allowed  to  proceed  too  far,  otherwise  the  hay  will  be 

inj  ured. 

During  the  hay  harvest  the  utmost  attention  is  necessary  on  the 
part  of  the  farmer  in  the  superintendence  of  it.  Constant  personal 
attendance  is  essential,  and  the  different  parties  are  to  be  regularly 
visited,  urging  them  on  with  their  work,  and  directing  them  to  pei- 
form  it  in  a  proper  manner.  I  he  different  processes  are  in  a  great 
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measure  regulated  by  the  state  of  the  weather,  and  advantage  must 
be  taken  of  every  favourable  opportunity.  In  collecting  the  hay  for 
ie  purpose  of  forming  it  into  ricks  in  the  field,  horses  may  be  advan¬ 
tageously  employed,  as  directed  in  the  management  of  the  cultivated 
meadow. 

In  certain  situations  the  raising  of  hay  on  the  natural  meadow  will 
be  found  the  most  economical  and  simple  way  of  occupying  such  lands 
as  are  suited  to  it.  Frequent  manurings  are  however  essential  to 
maintain  them  in  a  state  of  productiveness,  and  from  not  attending  to 
this  circumstance,  may  be  attributed  the  worthlessness  of  natural  mea- 
ows  in  many  situations.  The  manures  applied  with  the  best  effects 
are  those  containing  calcareous  matter  in  abundance,  as  composts  of 
'me.  The  application  of  lime  or  marl  is  indeed  the  only  effectual 
way  of  guarding  against  the  extension  of  the  inferior  plants  to  the 
suppression  of  such  as  are  more  valuable.  The  quantity  applied  will 
of  course,  depend  on  the  state  of  the  land  and  the  frequency  of  ap¬ 
plication.  The  period  of  application  is  early  in  spring. 

2.  Permanent  Pastures . 

The  lands  appropriated  to  this  purpose  are  usually  inferior  to  those 
set  apart  for  meadow.  A  considerable  extent  of  the  pasture  lands  of 
this  country  are  of  such  a  nature  that  their  conversion  to  tillage  is 
impracticable  without  a  considerable  outlay  in  the  first  instance,  which 
might  be  long  in  being  repaid  from  the  produce  of  the  land.  This, 
added  to  the  nature  of  the  agreements  between  the  proprietor  and 
occupier,  has  prevented  the  improvement  of  this  sort  of  land  in  many 
cases.  Pasture  lands  may,  however,  be  found  in  some  of  the  richer 
grazing  districts,  suited  equally  for  meadow  or  for  tillage ;  but  the 

extent  of  such  lands  is  small  when  compared  with  those  of  an  oppo- 
site  description. 

.  Thedra,nage  of  lands  permanently  in  grass  is  one  of  the  greatest 
improvements  of  which  they  are  susceptible.  In  the  case  of  such 
ands,  the  operation  is  generally  more  simple  than  in  that  of  arable 
lands.  Cuts  are  made  along  the  hollows  of  the  field,  which  convey 
the  water  to  the  most  convenient  outlet,  and  small  drains  formed 
either  by  a  plough  or  the  spade,  open  into  them.  These  need  not  be 
more  than  a  foot  in  depth,  observing  to  make  them  sufficiently  nume- 
!  rous,  especially  in  hollow  places,  and  situations  in  which  water  is 

2  G 
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likely  to  be  retained.  Having  removed  the  surface  water,  the  ten¬ 
dency  to  rot,  one  of  the  most  fatal  diseases  of  sheep,  will  be  removed. 

The  weeding  of  pastures  should  be  regularly  attended  to;  for  when 
land  is  kept  in  grass,  weeds  of  various  kinds  may  tend  to  occupy  the 
place  of  more  valuable  herbage.  Weeds  in  pastures  are  injurious  to 
the  lands  that  they  occupy,  the  seeds  they  produce  also  injure  the 
surrounding  grounds,  and  sometimes  they  are  injurious  hy  influencing 
the  quantity  of  milk  and  butter,  and  the  health  of  the  animals.  Where 

the  sloe-thorn,  and  such  other  shrubs  as  have  a  tendency  to  throw 

up  suckers  from  their  extended  roots,  form  part  of  the  enclosure 
fences,  the  suckers  should  be  pulled  up  as  they  appear,  otherwise 
they  will  become  a  serious  nuisance.  In  some  parts  of  the  country, 
the  waste  ground  along  the  fences,  injured  by  the  spreading  of  shrubs 
and  trees,  is  often  from  four  to  six  yards  in  width.  Pastures  are  also 
occasionally  overrun  with  whins,  especially  where  they  form  part  of 
the  fences  ;  but,  in  this  case,  the  whins  should  be  regularly  dressed 
and  pruned,  to  prevent  the  ripening  and  dispersion  of  their  seeds. 
The  young  plants  of  the  whin  may  be  eradicated  by  the  hoe  ;  but 
they  generally  spring  up  again  from  parts  of  the  roots  left  in  the 
ground.  They  should  be  pulled  up  by  the  hand  before  they  have 
much  extended  their  roots,  when  the  weather  is  moist. 

The  greatest  difficulty  in  the  management  of  grass  land  is  to  pre¬ 
vent  the  growth  of  the  mosses.  They  are  altogether  innutritious, 
and,  by  being  spread  closely  over  the  surface,  they  prevent  the  growth 
of  more  valuable  plants.  Mosses  will  readily  be  found  growing  m 
the  richer  pastures,  but  they  are  most  apt  to  grow  where  the  soil  is 

inferior  and  moist. 

Draining  will,  in  this  case,  remedy  the  evil  to  a  certain  extent. 
The  surface  should  also  be  well  harrowed  and  cross-harrowed,  after 
which  a  compost,  formed  of  calcareous  matter  and  cleanings  of  roads 
and  fences,  is  to  be  spread  on  the  land.  After  this,  a  mixture  of 
grass-seeds  may  be  sown,  especially  if  the  mosses  previously  occupied 
the  greater  part  of  the  surface  which  will  now  be  torn  up.  Folding 
sheep  on  pasture  lands  overrun  with  moss  has  also  been  found  effec¬ 
tual  for  the  destruction  of  it.  But  the  radical  remedy  is  to  plough 
up  such  lands,  and  subject  them  to  a  course  of  tillage.  It  is  in  this 
way  only  that  the  inferior  plants  can  be  thoroughly  eradicated,  and 
their  place  supplied  with  better  herbage. 
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The  application  of  lime  to  the  surface  of  grass  lands  in  consider* 

6  ,qUantmeS’  elther  a,one  OT  combination  with  other  matters  is 
p.oductrve  of  the  most  beneficial  effects.  After  the  superfluous 

rmsture  has  been  removed,  the  least  promising  lands  will  amply  re¬ 
produce  “T'  t  lbCTal  aPP’iCati0n  °flime’  h*  their  Creased 

P  ce.  Were  this  spec.es  of  improvement  more  generally  prac 

’.  d,SaPP°lnt”s"t  «ould  not  be  found  to  ensue,  as  is  often  the 
ase  the  numerous  ill-divided  and  expensive  schemes  of  improve- 

coun  rv  d"T  t,6,!"^611117  ^  PraCtised  -  various  parts  ‘of  the 

capital  i’nTI  "d  "  °  **"*  °f  withholdi»S  the  application  of 

cap.ta  m  this  department,  even  in  cases  where  it  might  be  advanta- 

geous  y  employed  A  top-dressing  of  lime,  or  of  materials  having  a 

in  co  P°r  1011  1°  lme  111  thel1’  COmPosition>  has  a  remarkable  effect 
m  onsummg  the  native  coarse  herbage,  by  the  decomposition  of 

wh.ch  a  fine  vegetable  mould  is  produced  capable  of  supporting 

tInfact;  in  t,le  J  ofaliLk 

-  is  only  necL:;:r:girrrr  of 

f  he  removal  of  ant-hills  should  be  attended  m 

of  pasture  lands.  In  some  parts  of  ,1  "  6  manageraen‘ 

i  P  ts  of  tlle  country,  the  ant  is  scareel,- 

nown,  or  at  least,  found  only  in  small  numbers,  while  in  others  it  is 
very  troublesome.  The  hills  raised  by  these  insects  have  an  unsightly 
appearance,  and  deprive  the  farmer  of  a  crop  in  proportion  to  the 
ground  they  occupy.  The  hills  forming  little  emiLLs  like  Smlll 

islZt  diffiWculfy°meTS  C°7  '  'arge  Part  °f  the  Sl"'faCe’  and  ^ere 

g  difficulty  in  dnv.ng  them  from  the  habitations  which  they 
■aveso  carefully  constructed.  The  usual  method  of  destroying  them 
has  been  to  d.g  up  the  hills,  and  cut  them  in  pieces,  whicl/J  hen 
sea  tered  about;  but  this  practice  only  disseminates  the  ants,  instead 
cest.oy.ng  them,  as  they  hide  themselves  among  the  roots  of  the 
glass  for  a  little  time,  and  then  collect  themselves  together  again  upon 
any  htt.e  eminence.  The  best  plan  for  destroying  them  t  rai 
e  sods  con  ammg  them  by  the  spade,  and  burning  them  in  heaps* 

«  the  ant-hills  are  removed  in  winter,  and  the  contents  spread  upL 
the  surface  at  that  season,  the  frosts  will  kill  them.  Rolling  the  sur¬ 
face  has  also  been  resorted  to  as  a  mean  of  destroying  them. 

of™r7  0f.fraSSlands’  from  fre<Iuent  rolling  ami  the  treading 
annuals,  will  get  into  a  tenacious  state.  In  this  case,  scarifying 

2g2  b 
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will  go  far  to  remove  the  evil.  This  operation  is  particularly  useful 

before  a  top-dressing  of  any  description  is  applied.  . 

The  time  of  stocking  pastures  in  spring  must  be  ear  lei  or  a  er,  ac 
cording  to  the  season ;  and  the  state  of  growth  which  it  is  desirah  e 
the  plants  should  attain  before  being  stocked,  must,  in  some  deg,  ee, 
be  determined  by  the  condition  and  description  of  the  animals  to  be 
employed  in  consuming  the  herbage,  whether  they  are  only  m  a  young 
state,  or  approaching  to  fatness,  whether  milch  cows  or  sheep,  or  a 
mixture  of  animals  of  different  species.  The  great  objects  to  be  a, me 
at  are,  that  the  stock,  of  whatever  kind  it  maybe,  shall  be  camel 
forward  faster  or  slower,  according  to  the  object  in  view  ;  and  that  no 
part  of  the  herbage  shall  be  allowed  to  run  to  waste,  or  be  unprofit  ably 
consumed  Cattle  and  horses  require  a  larger  quantity,  and  thong  1 
they  prefer  the  finer  grasses,  are  satisfied  with  a  coarser  herbage  than 
sheep.  Sheep  are,  therefore,  put  on  the  finer  and  shorter  grasses  m 


preference  to  cattle. 

The  principal  modes  of  improving  the  quality  of  pastures  have  now 
been  described.  In  the  case  of  elevated  lands,  a  very  important  im¬ 
provement  is  enclosing.  A  great  improvement  of  all  elevated  lands  is 
shelter  for  the  stock;  and  judicious  planting,  accordingly,  is  also  one 

of  the  means  of  improving  these  grounds. 

Water  should  be  provided  for  every  field  in  pasture,  so  that  t  le 
stock  may  always  have  a  sufficient  supply  ;  and  where  there  are  no 
trees,  rubbing-posts  have  been  found  a  desirable  addition. 


HI.— IRRIGATION. 

The  application  of  water  to  the  surface  of  grass  lands,  for  the  pur¬ 
pose  of  promoting  vegetation,  has  been  practised  from  the  earliest 

times.  Without  the  artificial  conveyance  and  distribution^  of  water, 
some  of  the  most  fertile  countries  in  the  world  could  not  have  sup¬ 
ported  their  inhabitants  ;  and  the  earliest  husbandmen,  accor  mg  y, 
knew  and  practised  the  watering  of  lands  as  an  art.  The  practice  o 
irrigation  is  supposed  to  have  been  introduced  into  Britain  by  tie 
Romans;  and,  in  some  districts  in  the  southern  part  of  the  island  it 
has  been  carried  to  a  great  degree  of  perfection.  It  was  subsequen  y 
introduced  into  this  country  ;  but  it  cannot  be  said  that  irrigation  a 
present  forms  any  considerable  part  of  the  labours  of  the  Irish  fa,  me,. 


IRRIGATION. 
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In  former  times,  and  in  all  countries,  irrigation,  however  imperfect 
was  probably  much  more  frequent  than  it  is  now.  In  light  and  gra- 
velly  tracts  of  country,  the  greatest  difficulty  in  farming  was  to  procure 
a  sufficient  quantity  of  fodder  for  the  cattle  in  winter.  Meadows 
weie,  therefore,  indispensable;  and,  to  increase  the  crop  of  hay,  the 
piactice  of  watering  would  be  constantly  followed.  But,  since  the 
practice  of  sowing  the  artificial  grasses,  and  the  introduction  of  the 
turmp  husbandry,  the  practice  of  watering  has  fallen  much  into  disuse  • 

n0t  °nI*  b~  ;t  ^  become  less  necessary,  but  because  hay  thus 
p.  educed  is  of  inferior  value,  compared  with  the  produce  of  the  culti- 

LteleTerl  ^  intr°duCtion  ofSree"  <™ps,  ™  a  great  measure 
peiseded  the  necessity  of  irrigation.  The  cultivation  of  these 

va  uable  plants  not  only  enables  the  farmer  to  keepagreater  number 

n  t  oTo  °C,  t0  6TCh  h!S  iand  “d  inCreaSe  his  P'ofi*  but  the  alter- 
abun dan t  produced  g"6en  ^  ^  ^  a  -re 

But,  notwithstanding  the  process  of  irrigation  becoming  less  neces- 

3  “ ' 1 77  “»“■  -<~y  b. 

good  effect  in  many  cases.  Watering  poor  land,  especially  if  of  a 
gravelly  nature,  is  by  far  the  easiest,  cheapest,  and  niosf  certain  mode 

a  statPe°ofnSc“‘  I  ^  ^  iwpr0Ved  ^ irrigation,  is  put  into 

a  s  ate  o  perpetual  fertility,  without  any  occasion  for  manure,  or 

ouble  .  of  weeding,  or  any  other  material  expense.  It  becomes  so 

productive  as  to  yield  the  largest  bulk  of  hay,  and  the  after-math  is 

also  valuable.  In  favourable  situations,  it  produces  very  early  grass 

w  ich,  at  that  season,  is  doubly  valuable ;  and  not  only  is  the  land  thus’ 

rendered  fertile  without  having  any  occasion  for  manure,  but  its 

aoundant  produce  is  converted  into  manure  for  other  lands,  thus  auo-- 

meiitmg,  in  a  compound  proportion,  that  source  of  fertility. 

The  mam  object  of  irrigation  in  tropical  climates  seems  merely  to 

be  to  carry  to  the  ground  that  quantity  of  water  which  is  necessary  for 

the  growth  and  nourishment  of  the  plants  to  be  produced;  but  this 

species  of  irrigation  is  very  different  from  that  to  which  the  term  is 

applied  by  the  British  farmer.  In  temperate  climates,  the  purpose  is 

not  merely  to  supply  the  deficiency  of  water  in  the  soil,  for  the  water 

IS  conveyed  over  the  surface  at  the  season  at  which  there  is  an  excess 

of  moisture,  and  not  a  deficiency.  Instead  of  the  object  beino  to  sun- 

ply  moisture  to  the  plants,  it  is  necessary,  in  every  well-formed  watered 
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meadow,  to  drain  the  ground  very  thoroughly  of  all  subterraneous 
moisture.  Nor  is  this  the  only  distinction  between  the  two  kinds  of 
irrigation.  In  the  one,  the  water  is  generally  allowed  to  stagnate, 
until  it  shall  have  saturated  the  soil ;  and  in  the  other,  it  is  never 
allowed  to  stagnate,  but  is  maintained  in  a  constant  flow  over  the 

surfi3iC6* 

In  one  respect,  the  two  kinds  of  irrigation  may  be  said  to  agree, 
and  to  serve  a  common  purpose,  that  is,  by  the  deposition  of  mud,  or 
other  fertilizing  matters,  upon  the  surface.  The  principal  effect  of 
the  annual  inundations  of  the  Nile  is  the  supplying  to  the  soil  a  suf¬ 
ficient  quantity  of  moisture,  without  which  an  arid  soil  in  a  country 
where  rains  are  scarcely  known,  would  yield  a  scanty  produce.  But 
this  effect  is  great  ly  increased  by  the  large  quantity  of  mud  which  that 
river  deposits.  In  the  case,  too,  of  the  watered  meadow,  the  water 
may,  in  like  manner,  deposit  a  fertilizing  sediment ;  but  this,  though 
it  adds  greatly  to  the  effect,  is  not  essential  to  the  producing  of  it; 
and  waters  entirely  free  from  all  perceptible  sediment  are  yet  success¬ 
fully  employed  in  the  case  of  the  watered  meadow.* 

Stagnating  water  on  the  surface  of  land  renders  the  plants  beneath 
it  in  some  degree  aquatic,  or  the  herbage  disposed  to  make  such  a 
change  ;  but  in  the  watered  meadow,  when  properly  constructed,  the 
plants  enjoy  the  full  benefit  of  both  air  and  water.  Practice  has 
proved  that  the  only  effectual  mode  of  securing  this,  is  by  keeping 
water  passing  over  the  surface  of  the  land,  with  a  brisk  current ;  not 
so  brisk  as  to  wash  away  the  soil,  and  yet  in  sufficient  quantity  to 
nourish  and  cover  the  roots,  but  not  too  much  to  hide  the  shoots  of 

the  grasses. 

In  endeavouring  to  ascertain  the  cause  of  the  beneficial  agency  of 
water  in  the  process  of  irrigation,  it  must  be  remembered  that  heat, 
air,  and  light,  are  indispensable  agents  in  the  development,  as  well  as 
in  the  maturation  of  plants.  If  they  be  kept  in  a  low  temperature, 
secluded  from  fresh  air,  or  kept  in  a  dark  place,  their  progress  towards 
maturity  is  stopped,  and  they  languish.  Applying  these  facts,  while 
considering  the  effects  of  irrigation,  it  may  be  safely  concluded,  that 
the  energies  of  the  plants  are  excited  by  being  defended  from  the 
chilling  influence  of  frosts,  or  a  low  temperature  of  the  atmosphere  ; 
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and,  at  the  same  time,  are  not  excluded  from  the  direct  action  of  the 

S°’a,r  ''Sht-  N°r  Can  the  thi»  Bering  be  said  to  deprive  the  plants 
Of  the  necessary  portion  of  air;  the  agitated  and  rippling  surface  of 
the  former  fluid  muting  with  the  latter.  But  it  is  probable,  that  the 
c  .ef  benefit  derived  from  the  process  is  the  increased  temperature 
pio  «ce  y  the  action  of  water  in  running  over  the  soil.  The  reason 
assigned  for  water  affording  this  increased  temperature  and  consequent 
pi  o  ection  to  the  herbage,  is  the  fact,  that  the  specific  gravity  of  water 

peratur  emPratUre  7°”  4°°  l°  42°  “  greater  than  whe"  *em- 
rallv  be  ,r  7"*  “  HeaVier  P°rtion  of the  «^er  will  natu- 

*  t  la‘  fl°Wmg  alonS  the  ■»“■*<*,  the  temperature  of  which  is 
rarely  below  40°,  the  herbage  will  thus  be  protected  from  injury.* 

re  soils  most  suitable  for  being  watered  are  all  those  which  are  of 
a  sandy  or  gravelly  nature,  as  the  improvement  is  not  only  more  im- 
ediate,  but  the  effect  more  powerful  on  those  than  on  other  de- 
scnptions  of  land.  It  is  of  advantage  that  the  soil  should  be  incumbent 

?d  ;bSOTbent  ^  -bsoi,  of  watered  meadow; 

surZl il  Tl  7!  ImP01'tanCe  tHan  the  ^  °r  depth 
th  .1  .  '  .  le  be  watered  mead°ws  are  sometimes  those  in  which 

With  regard  to  the  quality  of  the  waters  most  suitable  for  irrigation 
hose  of  rivers  which  flow  through  a  rich  and  cultivated  country  are’ 
e  Pie  erred  as  they  are  enriched  by  the  animal  and  vegetable 
otters  which  they  receive  in  their  progress,  and  which  are  contained 

7* but  the  subjMt  is  * 

accounting  for  the  phenomena  produced  Since* 7”^  P™P°.Sed  satlsfactoril? 

n  , ,  .  1  cea*  oince  the  promulgation  of  the  thenrv 

of  the  excrementitious  discharge  from  the  roots  nf  i  +  .  .  ^ 

i  1  b  1  ine  r°ots  of  plants  certain  phvsiolosristq 

have  endeavoured  to  prove  that  th*  iwn  n  •  ,  ^  pmsioiogists 

the  action  of  th  /  -  beneficial  effects  of  the  process  result  from 

serva  I  h  8  ‘hiS  “ h™  matte.  Further  ob- 

rldting  from  rTr’are  W“tiDg  *°  ‘Ws  ^  One  beneficial  effect 

rendering  of  it  m  "  °WmS  °"  ^  °f  *he  ’and  We  ma?  believe  to  be  the 

for  me  vi  h  7  P°r°US:  ^  S°U  °f  ^  has  been  saturated 

for  a  tin  with  water  containing  more  or  less  sediment,  a  certain  degree  of  po- 

“  J  ""  *  produced’  whlch  a«or  dryness  it  will  require  considerable  pressure 

to  overcome.  1  w 
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in  them  in  a  state  of  solution.  A  considerable  portion  of  these  mat¬ 
ters  is  left  on  the  surface  of  the  land  by  the  waters  passing  over  it, 
and  it  is  thereby  greatly  enriched.  Water  fi  om  bogs  is  considered 
inferior,  from  the  antiseptic  quality  communicated  to  it  from  the 
peat.  Waters  containing  the  oxides  of  metals,  or  some  of  their  salts, 
in  solution,  are  also  inferior  ;  although  water  impregnated  with  ferru¬ 
ginous  matters  has  sometimes  been  used  with  good  effect.  But  it 
has  been  already  seen,  that  the  effect  is  not  altogether  dependent  on 
the  quality  of  the  water,  how  much  soever  it  may  be  increased  or 

diminished  by  it. 

It  is  essential  that  every  part  of  the  surface  be  covered  with  water, 
and  that  it  be  every  where  in  a  state  of  motion.  It  is  only  on  the 
banks  of  rivers  or  streams,  or  in  situations  where  a  supply  of  water 
can  be  conveyed  from  them,  that  the  process  of  irrigation  can  be 
carried  on  ;  for  in  no  other  cases  could  a  sufficient  quantity  of  water 
be  obtained  for  covering  any  considerable  extent  of  ground.  The 
water  is  conveyed  to  the  highest  part  of  the  land,  in  what  is  termed 
a  main  conductor,  either  by  building  a  weir  across  the  river,  or  by 
bringing  it  from  a  higher  source.  From  this  main  conductor,  various 
feeders  are  taken  off,  as  nearly  as  possible  at  right  angles.  A  large 
drain  is  formed  at  the  lowest  part  of  the  grounds,  corresponding  to 
the  main  conductor,  which  is  termed  a  main  drain  ;  and  into  this 
several  smaller  drains  open,  passing  between  the  intervals  of  the 
feeders.  These  serve  to  conduct  the  water  from  the  meadow  into 
the  main  drain,  by  which  it  is  again  conveyed  into  the  river. 

In  the  annexed  diagram,  which  represents  a  watered  meadow,  A 
is  the  main  conductor,  and  B  the  weir  placed  across  the  river  to  in¬ 
tercept  the  course  of  the  water,  c  c  c  are  the  feeders  taken  oft  as  direct¬ 
ed  from  the  main  conductor  at  right  angles  to  it,  by  which  a  constant 
flow  of  water  is  maintained  over  the  surface.  The  water  is  then 
carried  off  the  meadow  by  means  of  the  small  drains  e  e  e  passing 
between  the  intervals  of  the  former,  and  communicating  with  the 
main  drain  d  d,  which  again  conveys  the  water  to  the  river.  The 
dimensions  of  these  smaller  drains  are  seen  to  be  greatest  where  they 
respectively  join  the  main  conductor  and  main  drain,  being  then  about 
four  inches  deep,  and  eight  or  ten  inches  wide,  and  gradually  di¬ 
minishing  to  a  point  as  seen  in  the  figure.  But  the  dimensions  of 
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these  drains,  as  well  as  the  distance  between  them,  must  be  regulated 

by  the  extent  of  the  ground  to  be  gone  over,  and  the  nature  of  the 
soil. 


Fig.  76. 


This  is  the  usual  form  of  the  watered  meadow,  but  the  precise  ar¬ 
rangements  for  watering  must  be  regulated  by  the  particular  situation. 
It  is  frequently  necessary,  that  the  water  should  be  collected  and  con¬ 
veyed  to  another  main  conductor  for  watering  a  meadow  in  a  lower 
situation ;  and  when  slight  inequalities  occur  in  the  surface,  or  when 
it  is  wished  to  convey  an  additional  quantity  of  water  in  any  particular 
direction,  stops  are  used  for  the  purpose,  which  consist  of  small 
pieces  of  sods  placed  in  the  drains  to  cause  the  water  to  flow  over. 
In  the  preparation  of  the  surface  for  irrigation,  it  is  usual  to  form  it 
into  low  lidges,  the  feeders  being  on  the  crowns  of  the  ridges,  and 
the  drains  for  carrying  off  the  water  in  the  furrows. 

The  plan  illustrated  in  the  preceding  figure  is  calculated  only  for 
situations  in  which  the  inclination  is  not  considerable.  In  the  irriga¬ 
tion  of  lands  with  considerable  inclination  of  surface,  the  feeders  can¬ 
not  be  carried  along  longitudinally  as  in  the  former  case,  but  across 
the  line  of  descent,  so  that  the  water  flowing  from  one  is  in¬ 
tercepted  by  the  next  lower,  and  so  on  until  it  has  covered  the 
whole  of  the  meadow.  This  is  termed  catch-work  irrigation,  and  is 
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represented  in  Fig.  77.  When  there  is  not  a  uniform  inclination  of 
surface,  main  conductors  must  be  carried  from  the  river  along  the 


Fig.  76. 


eminences,  from  which  feeders  proceed  through  the  meadow.  An 
example  of  irrigation  where  there  are  various  inclinations  of  surface 
is  represented  in  Fig.  78. 

Theprocessof  floatingthe 
meadow  commences  gene¬ 
rally  in  the  month  of  Octo¬ 
ber,  being  as  soon  as  possible 
after  the  after-math  hasbeen 
consumed,  or  the  last  crop  of 
hay  removed.  The  water  is 
first  kept  upon  the  ground 
for  periods  of  a  fortnight  or 
three  weeks  at  a  time.  It  is 
then  let  off,  and  the  ground 
left  perfectly  dry  for  five  or 
six  days;  and  this  process  of 
alternate  flooding  and  drying 
is  continued  generally  during 
the  months  of  November,  December,  and  January,  care  being  taken 
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to  let  off  the  water  when  it  begins  to  freeze.  As  the  spring  advances 
and  the  grasses  shoot  forth,  the  periods  of  watering  are  shortened, 
so  that  the  flooding  shall  not  last  above  five  or  six  days  at  a  time' 
In  the  southern  counties  of  England  the  meadows  are  ready  for  the 
reception  of  stock  of  all  kinds  in  the  middle  of  March";  but  more  to 
the  north,  where  the  grasses  do  not  make  such  early  progress,  the 
flooding  is  generally  continued  through  the  whole  month  of  May. 
After  this  it  is  discontinued  for  the  season,  and  one  or  more  crops  of 
hay  are  produced.  Flooding  during  the  months  of  summer  produces 
a  lapid  and  rich  vegetation.  But  it  is  by  summer  flooding,  where  it 
is  practised,  that  the  fatal  disease  of  rot  is  introduced,  so  that  no  sheep 
should  ever  touch  the  meadows  which  have  been  flooded  during  the 
summer  months.* 

The  formation  and  arrangement  of  surfaces  for  irrigation,  however 
simple  in  principle,  are,  in  practice,  among  the  most  difficult  opera¬ 
tions  of  agricultural  improvement.  Whoever,  therefore,  contem¬ 
plates  the  execution  of  extensive  and  intricate  works  of  this  kind, 
will  find  it  desirable  to  call  in  the  assistance  of  a  person  possessed  of 
the  requisite  degree  of  experience.  In  Gloucestershire,  and  some 
others  of  the  southern  counties  of  England,  where  the  art  of  irri¬ 
gation  is  brought  to  great  perfection,  there  is  a  class  of  men  who 
follow  this  as  a  profession,  and  have  under  them  a  set  of  men 

accustomed  to  the  work,  who  accompany  their  chief  to  every  part  of 
the  country. 
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XV.— THE  MANAGEMENT  OF  LIVE  STOCK. 


I. -GENERAL  CONSIDERATIONS  REGARDING  THE  STRUCTURE  OF 

ANIMALS. 

An  important  characteristic  of  modern  British  farming,  and  that 
which  constitutes  its  chief  excellence,  is  the  union  of  the  cultivation 
of  live-stock  with  that  of  vegetables.  Formerly,  in  this  country,  and 
in  most  other  countries,  the  growing  of  corn  and  the  rearing  of  cat¬ 
tle  constituted  two  distinct  branches  of  rural  economy  ;  but  as  the 
culture  of  roots  and  herbage  plants  became  extended,  the  importance 
of  the  domestic  animals  began  to  be  felt,  and  the  introduction  of  their 
rearing  and  feeding  as  a  part  of  ordinary  farm  management,  contri¬ 
buted  more  than  any  thing  else  to  the  improvement  of  agriculture. 

The  study  of  the  animal  kingdom  is  not  less  interesting  to  the 
scientific  agriculturist  than  that  of  the  vegetable,  as  he  exercises  an 
important  and  extensive  control  over  that  part  of  it  to  which  his  in¬ 
fluence  extends.  The  number  of  treatises,  however,  on  the  subject 
of  the  domestic  animals  of  the  farm  is  limited,  compared  with  those 
which  have  appeared  on  vegetable  culture.  But,  however  little  has 
been  written  on  the  subject,  the  improvement  of  these  animals  has 
not  been  neglected;  on  the  contrary,  it  has  been  studied  like  a  sci¬ 
ence,  and  carried  into  execution  with  the  most  sedulous  attention  and 
dexterity. 

Organized  beings  consist  of  two  great  classes,  vegetables  and  ani¬ 
mals,  which,  in  more  perfect  individuals,  are  easily  distinguished 
from  each  other,  but,  as  we  descend  in  the  scale  of  animated  beings, 
we  arrive  at  individuals  which  it  is  extremely  difficult  to  place  with 
certainty  among  the  animal  or  vegetable  tribes.  In  general,  however, 
there  are  characters  by  which  they  are  easily  distinguished  from  each 
other  ;  and  which  are  derived  from  certain  properties  possessed  by  the 
one,  but  of  which  the  other  is  destitute.  Every  living  being  must 
possess  the  power  of  assimilating  foreign  materials  into  its  own  sub¬ 
stance  :  and  since  it  is  a  law  of  the  vital  economy,  that  life  springs 
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form  life  only,  it  must  be  endowed  with  theTurther  property  of  gene¬ 
rating  an  offspring  inheriting  a  nature  similar  to  its  own,  otherwise 
every  species  of  creatures  would  perish  with  the  primitive  race. 
The  faculties  of  nutrition  and  reproduction  must,  therefore,  be  com¬ 
mon  to  all  living  beings.  Vegetables,  accordingly,  exercise  these  two 
functions,  but  to  these  their  economy  is  limited.  Animals,  on  the 
other  hand,  possess  two  additional  faculties,  namely,  sensation  and 
voluntary  motion  ;  from  which  superadded  endowments  they  are  said 
to  be  animated,  and  they  are  therefore  called  animals. 

The  simplicity  of  the  structure  of  the  vegetable  exhibits  a  striking 
contrast  to  the  complexity  of  the  animal  organization.  For  the  sim¬ 
ple  functions  performed  by  the  vegetable,  a  simple  structure  is  suffi¬ 
cient  ;  for  the  complicated  functions  exercised  by  the  animal,  com¬ 
plicated  organs  are  indispensable.  The  addition  of  the  peculiar 
faculties  of  the  animal,  rendered  a  modification  of  the  common  or 
vegetative  faculties  absolutely  necessary— a  modification  which  could 
not  be  effected  without  increasing  the  complexity  of  the  mechanism. 
The  vegetable,  fixed  to  the  soil  which  contains  its  nourishment  by 
roots  which  absorb  that  nourishment,  requires  no  special  organ  for 
holding  and  accumulating  its  alimentary  matter.  The  animal,  not 
being  fixed  to  the  soil,  endowed  with  the  power  of  locomotion,  con¬ 
stantly  changing,  and  delighting  to  change  its  place,  must  transport 
with  itself  the  means  necessary  for  its  support.* 

A  second  modification,  equally  indispensable,  arises  out  of  the  ne¬ 
cessity  of  conveying  the  alimentary  matter  to  the  different  parts  of 
the  body.  A  considerable  force  is  required  to  propel  the  nutritive 
fluid  over  its  extended  surface.  For  the  supply  of  this  force  new 
expedients  must  be  adopted;  there  must  be  a  circulation  of  the  nu- 

In  whatever  point  of  view  we  consider  these  two  classes  of  organized  beings, 
we  find  them  blended  in  so  many  ways,  and  separated  from  each  other  by  such 
imperceptible  gradations,  that  it  is  impossible  to  draw  a  line  at  which  it  can  be 
affirmed  that  animal  life  ends  and  the  vegetable  begins.  A  rigorous  definition 
of  the  animal  structure  cannot,  therefore,  be  given,  but  certain  general  charac¬ 
teristics  may  be  pointed  out  which  serve  to  distinguish  animals  from  vegetables. 

It  must,  however,  be  remembered  that  the  structure  of  certain  animated  beings, 
the  polypus  for  example,  is  as  simple  as  that  of  any  vegetable,  and  although  the 
faculty  of  voluntary  motion  is  a  general  characteristic  of  animal  life,  it  is  not, 
by  any  means,  a  universal  one.— Corals  do  not  leave  their  habitations. 
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tritive  fluid  ;  for  this  purpose,  vessels  must  be  furnished  to  contain 
the  fluid,  and  an  engine  must  be  constructed  capable  of  generating 
a  force  sufficient  to  communicate  to  it  the  requisite  impulse.  It  is 
easy  to  see  that  a  communication  must  next  be  established  between 
the  digestive  orsran  and  the  vessels  which  carry  on  the  circulation. 
And  thus,  if  we  were  to  trace  the  animal  organization  to  its  highest 
state  of  complexity,  we  should  perceive  that  that  complexity  was 
absolutely  requisite  for  the  due  exercise  of  the  higher  faculties  with 
which  these  higher  orders  of  beings  are  endowed. 

If  we  examine  an  animal  high  in  the  scale  of  organization,  we  are 
struck  with  the  variety  of  its  parts,  and  with  the  complexity  of  their 
structure.  By  analytical  investigation  it  is  ascertained  that  these 
parts,  various  and  complex  as  they  appear,  consist  only  of  the  ele¬ 
mentary  bodies  which  are  found  in  plants,  with  the  addition  of  nitro¬ 
gen,  which  is,  however,  in  most  cases  also  present  in  vegetables. 
These  elementary  and  inorganic  substances  combine  together  in  dif¬ 
ferent  numbers,  and  in  various  proportions,  under  the  unknown  cir¬ 
cumstances  which  constitute  the  condition  of  life,  and  thus  form  all 

existing  varieties  of  organic  matter. 

The  component  substances  of  the  animal  body  are  invariably  dis¬ 
posed  in  two  forms — fluids  and  solids.  The  fluids  are  contained  in 
the  solids;  both  are  mutually  dependent  ;  both  possess  an  analogous 
composition ;  both  are  in  continual  motion,  and  pass  without  ceasing 
from  the  one  into  the  other.  Every  animal  consists  of  a  union  of 
both,  which  union  is  indispensable  to  animal  life. 

It  is  difficult  to  ascertain  the  absolute  quantity  of  the  fluids  con¬ 
tained  in  the  animal  body,  because  it  varies  according  to  circum¬ 
stances,  and,  in  the  same  animal,  it  is  different  at  different  periods  of 
life,  and  according  to  the  state  of  health  and  ot  disease.  Invaiiably, 
the  younger  the  animal,  the  greater  the  quantity  of  the  fluids.  The 
embryo  of  animals,  when  it  first  becomes  appreciable  by  the  senses, 
appears  to  be  almost  entirely  fluid.  As  it  grows  and  is  developed, 
solid  parts  are  gradually  added.  The  quantity  of  the  fluids  succes¬ 
sively  diminishes  until  the  animal  arrives  at  a  mature  age. 

The  fluids  differ  greatly  in  their  density.  Some  exist  in  the  state 
of  gas;  others  in  the  state  of  vapour;  some  are  extremely  thin  and 
transparent,  as  that  of  the  serous  membranes,  or  the  membranes 
which  line  the  great  cavities  of  the  body  ;  others  possess  considerable 
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consistence, ^  as  some  of  those  secreted  by  the  mucous  membrane 
Some  exist  m  exceedingly  minute  quantity,  as  the  delicate  fluid  con- 

ofth  r ,  ;n,,en;a‘ 0r§an  of  hearil'g  5  others  form  a  large  portion 
Of  the  bulk  of  the  body,  as  the  blood.  Some  are  intimately  com. 

bmed  with  the  animal  solids;  others  are  contained  in  membranous 

bags  or  reservoirs  j  and  a  great  number  are  contained  in  distinct 
vessels. 

The  animal  fluids  are  composed,  for  the  most  part,  of  water,  in 

which  the  various  component  substances  of  the  body  are  held  in  so- 

ution.  Many  of  them  are  found  to  consist  of  masses  of  globules, 

w  rich  are,  in  general,  so  small,  as  only  to  be  discerned  by  micro- 
scopical  observations. 

The  chemical  properties  of  the  fluids  are  important,  as  all  the 
great  actions  of  life  are  intimately  connected  with  them.  Their  in¬ 
fluence  over  all  the  processes  which  are  constantly  going  on  in  the 
animal  economy  is  so  great,  that  if  the  body  be  called  a  machine,  as, 
rom  tie  admirable  adjustment  of  its  various  parts,  it  may  be  termed 
with  a  striking  appropriateness,  it  may  at  least  with  equal  truth  be 
denominated  a  laboratory,  in  which  the  most  important  and  extensive 
chemical  actions  are  taking  place  every  instant.  In  general,  the 
chemical  composition  of  the  fluids  is  the  same  as  that  of  the  so’lids  ; 
both  contain  the  same  proximate  principles;  and  in  the  living  body 
there  is  a  continual  transformation  of  solids  into  fluids,  and  of  fluids 
into  solids.  Whatever  may  be  the  case  with  the  other  fluids,  the 
blood  at  least  exhibits  phenomena  which  are  perfectly  analogous  to 
those  of  the  living  solid.  If  blood  be  taken  from  an  artery  or  vein, 
and  kept  at  rest  at  the  same  teperature  which  it  possesses  in  the' 
living  body,  after  a  certain  time  it  undergoes  the  process  of  coagula¬ 
tion  ;  that  is,  it  separates  into  several  distinct  portions,  some  of  which 
aie  fluid  and  others  solid.  It  is  conceived  that  this  change  takes 
place  after  death  even  in  the  body  of  the  animal,  and  life  is  therefore 
essential  to  fluidity.  It  is  certain  that  it  does  not  owe  its  fluidity  to 
its  circulation,  as  has  been  proved  by  experiment. 

The  solid  parts  of  the  animal  body  are  derived  from  the  fluids. 
They  are  formed  out  of  them  by  a  peculiar  process  termed  secretion. 
After  the  solids  are  once  formed,  they  depend  upon  a  continual  sup¬ 
ply  of  the  fluids  for  their  healthy  condition.  They  are  composed  of 
the  same  physical  substances  as  the  fluids-they  are  reducible,  by 
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chemical  analysis,  to  the  same  elements,  and  form,  by  the  primary 
combination  ofthese  elements,  the  same  proximate  principles. 

Varied  and  almost  innumerable  as  the  different  solids  at  first  sight 
appear,  yet,  when  attentively  examined,  it  is  found  that  they  may  all 
be  included  in  the  following  substances  ;  namely,  bones,  with  their 
cartilages  and  ligaments,  which  may  be  considered  as  appendages  to 
the  bones;  muscles,  with  their  tendons ;  and  membranes  of  various 
descriptions.  And  these  substances,  again,  widely  different  as  they 
appear  both  in  composition  and  structure,  may  all  be  reduced  by 
analysis  to  the  cellular,  the  muscular,  and  the  nervous  tissues,  which 
correspond,  in  a  certain  degree,  with  the  parts  similarly  named 
forming  the  elementary  structure  of  plants,  which  has  been  already 


described. 

In  the  construction  of  the  animal  frame,  the  tissues  are  various  y 
combined  and  modified.  Some  are  disposed  in  a  definite  order, 
and  moulded  into  a  peculiar  form  ;  others  are  disposed  in  another 
order  and  moulded  into  a  different  form.  These  definite  arrangements 
constitute  organization,  and  form  the  various  organs  of  the  animal 
body.  The  figure,  magnitude,  and  general  aspect  of  the  different 
organs  are  exceedingly  various.  Their  physical  propeities  depend 
upon  the  tissues  of  which  they  are  composed,  and  upon  the  modifi¬ 
cations  which  these  tissues  undergo  ;  and  their  chemical  properties 

upon  those  of  the  tissues,  and  of  the  fluids. 

The  bones  are  the  hardest  and  most  durable  of  the  animal  solids  ; 
they  constitute  the  frame,  serve  as  points  of  attachment  to  the  mus¬ 
cles,  and  afford  support  to  the  softer  solids.  They  are  the  instru¬ 
ments,  as  muscles  are  the  organs,  of  motion.  In  the  foetus  they  aie 
at  first  a  vascular  gelatinous  substance,  in  different  points  of  which 
earthy  matter  is  gradually  deposited.  The  earthy  part  is  the  last 
formed,  and  consolidates  the  bones  as  the  animal  becomes.fit  to  exert 
his  powers.  This  deposit  of  earth  in  the  bones  appears  to  be 
hastened  by  anything  that  permanently  quickens  the  circulation  : 
heat  does  this,  and  hence  the  human  and  brute  inhabitants  of  warm 
climates  come  to  perfection  sooner  than  those  of  northern  regions; 
but  they  are  generally  smaller,  for  by  preternaturally  hastening  the 
earthy  deposit  before  the  membranous  part  of  the  bones  becomes 
evolved  or  fully  grown,  they  do  not  attain  the  bulk  they  would  be 
otherwise  capable  of.  Undue  exertion  has  the  same  effect ;  and  thus 
we  learn  why  horses,  too  early  and  too  hard  worked,  become  stunted 
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in  their  growth.  Pressure,  likewise,  occasions  an  early  and  also  a 

preternatural  ossification;  in  this  way  the  parts  of  the  spine  which 

bear  heavy  loads  present  large  masses  of  bone,  brought  on  by  this 
cause  alone.  J 

Bones  are  all  more  or  less  hollow,  and  within  their  cavities  an  oily 
fluid  is  secreted  called  medulla,  or  marrow,  which  serves  for  their 
support  and  that  of  the  constitution  generally.  The  bones  have 
nerves,  blood-vessels,  and  absorbents.  They  are  capable  of  repro¬ 
duction,  as  ,s  proved  by  their  uniting  when  broken  ;  and  also  by  the 
yearly  renewal  of  the  antlers  of  the  deer,  which  are  not  horn,  as  in 
the  ox  or  the  sheep,  but  pure  bone.  They  are  connected  together 
y  articulation,  and  when  such  articulation  is  moveable  it  is  termed  a 

joint.  In  some  cases  bones  articulate  by  suture,  or  indentation  of 
parts,  as  in  the  bones  of  the  skull. 

The  bones,  when  large,  are  usually  considered  an  indication  of 
stiength;  but  strength  does  not  depend  on  the  size  of  the  bones,  but 
on  the  size  and  vigour  of  the  muscles.  Many  animals  with  large 
ones  are  weak,  their  muscles  being  small.  Animals  which  have  been 
imperfectly  nourished  during  their  growth  have  their  bones  dispro- 
portionally  large.  If  such  deficiency  of  nourishment  originated  from 
a  constitutional  defect,  which  is  the  most  frequent  cause,  they  remain 

weak  during  life.  Large  bones,  therefore,  generally  indicate  an  im- 
perfection  in  the  organs  of  nutrition. 

Cartilage  can  scarcely  be  said  to  differ  in  its  nature  from  the  car 
tilaginous  basis  of  the  bones.  It  is  of  a  fine  fibrous  structure,  smooth 
on  the  surface,  and  remarkably  elastic.  It  covers  those  parts  of  bones 
which  are  exposed  to  friction,  as  the  joints,  and  is  thickest  at  the 
point  of  greatest  pressure.  By  its  smoothness  it  facilitates  the  motion 
of  the  joints,  and  its  elasticity  prevents  the  bad  effects  of  any  violent 
concussion.  It  is  intimately  united  with  the  bone,  and  can  scarcely 
be  regarded  as  different  from  an  elongation  of  the  cartilaginous  basis. 

The  ligaments  differ  from  cartilage  in  their  greater  elasticity  and 
density.  They  serve  to  give  additional  security  to  the  osseous  sys- 
tem,  and  at  the  same  time  to  facilitate  motion. 

The  muscles  are  the  organs  by  which  motion  is  executed, 
being  susceptible  of  contraction  and  relaxation,  and  unfolding,  in  the' 
singular  mechanism  of  their  parts,  an  infinite  variety  o°f  move- 
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ments.  They  assume  a  variety  of  form  suited  to  their  peculiai 
functions.  Sometimes  they  are  flat,  extending  over  a  considerable 
space,  and  often  they  form  a  fleshy  band,  Fig.  79. 
swelling  out  in  the  centre,  and  becoming 
small  and  tendinous  at  the  point  of  their  at- 
tachment  to  the  bones,  as  in  the  figure.  Ana¬ 
tomists  enumerate  several  hundred  muscles 
which  are  employed  in  the  various  functions 
of  animal  life;  and,  from  the  motions  of  the 
limbs  to  the  expression  of  the'  face  and  modulations  of  the  \oice,  all 
are  moved  by  this  machinery  of  surpassing  simplicity  and  beauty. 

The  processes  of  animal  nutrition  yet  remain  to  be  noticed.  The 
instinct  of  animals  for  satisfying  the  cravings  of  hunger  and  thirst  is 
sufficiently  strong  to  ensure  the  due  supply  of  the  wants  oi  the  sys¬ 
tem.  The  food,  being  reduced  to  a  pultaceous  mass  in  the  stomach, 
and  mixed  with  a  variety  of  secreted  fluids,  by  means  of  the  digestive 


organs,  is  in  this  state  denominated  chyle.  This  mixture  exhibits  a 
chemical  constitution  nearly  approaching  that  of  blood,  into  which  it 
is  destined  to  be  converted,  by  the  separation  of  the  useful  from  the 
useless  part.  This  is  effected  by  certain  vessels  called  lacteals,  which 
absorb  the  nutritious  part  of  the  chyle,  and  convey  it  to  a  particular 
receptacle.  Another  set  of  absorbents,  the  lymphatics,  take  up  all 
the  substances  which  have  been  ejected  from  the  circulation,  and 
which  are  no  longer  necessary  in  the  particular  organs,  and  commu¬ 
nicate  their  contents  to  the  store  already  provided  by  the  lacteals. 
The  veins  receive  the  altered  blood  from  the  extremities  of  the  ar¬ 
teries  or  the  glands,  in  which  they  terminate,  and  proceed  with  it 
towards  the  lungs  to  be  again  aerated.  In  their  progess  they  obtain 
the  collected  fluid  of  the  other  absorbents,  and,  in  the  lungs,  again 
prepare  the  whole  for  the  use  of  the  system.  Thus,  during  the  con¬ 
tinuance  of  life,  the  arteries  supply  the  materials  by  which  the  system 
is  invigorated  and  enlarged,  and  oppose  that  tendency  to  decay  pro¬ 
duced  by  the  influence  of  external  objects.  The  process  continues 
during  the  whole  of  life,  new  matter  is  daily  added,  while  part  of  the 
old  and  useless  is  abstracted.  The  addition  is  greatest  in  early  life, 
the  abstraction  is  greatest  in  old  age. 

The  stomach  is  generally  proportioned  to  the  quality  of  the  animal’s 
food,  or  the  ease  with  which  it  can  be  obtained.  In  those  that  live  upon 
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esl'  a"U  SUch  n0ur,sh,nS  subsfances  it  is  small  and  glandular,  afford- 
such  juices  as  are  best  adapted  to  digest  its  contents;  and  in 
nose  that  feed  entirely  on  vegetables  this  organ  is  very  laroe 
Such  animals  as  chew  the  cud  have  no  less  than  four  stomachs,  111 

W1'Ch  serve  as  80  ma"y  laboratories  to  prepare  and  turn  their 
coarse  food  into  proper  nourishment.  I„  fact,  in  all  animals,  the  size 
of  the  intestines  is  proportioned  to  the  nature  of  the  food.  In  do- 

“  a'7a  s  that  are  plentifully  supplied  they  are  large  ;  and  in 
wild  animals  that  live  precariously  they  are  much  contracted. 

a  examination  of  the  physiological  structure  of  animals  is  not 
ess  mtei esting  than  useful  to  the  scientific  agriculturalist.  It  is 
surely  interesting  to  become  acquainted  with  the  characteristics  and 
peculiarities  of  those  animals  which  form  such  a  considerable  part  of 
the  capital  of  the  cultivator,  and  it  is  also  useful  as  making  him  ac¬ 
quainted  with  the  principles  by  which  he  should  be  guided  in  their 

breeding,  rearing,  and  feeding. 

The  wild  animal  is  subject  to  few  alterations,  and  in  a  state  of 
savage  nature,  continues  for  ages  the  same  in  size,  shape  and  colour. 
But  it  is  otherwise  when  domesticated  and  taken  under  the  protec¬ 
ts  of  man-its  external  form,  and  even  its  internal  structure  are 
altered  by  human  assiduity  ;  and  this  is  one  of  the  first  and  greatest 
causes  of  the  numerous  varieties  among  animals  of  the  same  species, 
lhe  very  nature  of  our  domestic  animals  seems  to  have  been  chanced 
y  cultivation  and  care.  All  the  varieties  of  colour,  all  the  fineness 
and  length  of  their  hair,  and  many  other  peculiarities  seem  to  have 
arisen  from  a  long  continuance  of  domestic  slavery.  The  wild  ani 
mals  preserve  the  marks  of  their  first  formation,  their  shape  and 
colours  being  constant;  hut  in  the  case  of  the  domestic  animals, 
their  colours  are  various,  and  their  forms  different  from  each  other. 


IF 


-principles  to  be  observed  in  the  improvement 

OF  BREEDS. 

lhe  great  object  of  the  husbandman,  in  every  case,  is  to  obtain 
the  most  valuable  return  from  his  raw  produce  ;  he  will,  therefore 
prefer  that  description  of  live-stock,  and  that  variety,  which  will  re¬ 
pay  him  best  for  the  food  consumed.  The  value  to  which  the  ani 
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mals  themselves  may  afterwards  be  brought  is  a  distinct  and  inferior 
consideration.  An  important  inquiry  then  is,  how  is  this  object  best 
attained  ?  In  elucidation  of  this  inquiry,  the  principles  of  breeding, 
rearing,  and  feeding,  with  a  view  to  the  production  of  an  improved 

stock,  shall  be  successively  explained. 

The  chief  object  of  breeding  cattle  is  the  acquisition  of  profit. 
The  raising  of  them  is  an  art,  and,  like  all  the  other  arts,  is  attended 
with  labour  of  mind  and  body.  The  purchasing  of  breeding  stock 
at  the  outset,  and  of  collecting  them  together  from  different  districts 
to  one  farm,— -of  rearing  the  young  stock  from  the  period  of  their 
birth  to  full  maturity,  and  of  disposing  the  surplus  stock  at  markets, 
is  a  labour  attended  with  considerable  outlay  of  capital,  and  exertion 
of  body  and  mind  ;  and  no  one,  unacquainted  with  all  the  minute 
details  necessary  to  be  observed  in  the  breeding  and  rearing  of  cat¬ 
tle,  can  conceive  the  peculiar  labour  of  conducting  this  department 
of  farm  management.  But  the  anxiety  of  the  mind  is  protracted 
beyond  the  labour  of  the  body,  partly  from  the  uncertainty  whether 
the  progeny  of  the  purchased  parents  may  turn  out  to  expectation, 
and  whether  the  return  from  the  outlay  of  a  considerable  sum,  for 
at  least  two  or  three  years,  may  be  equivalent  to  the  risk  ;  and  partly 
from  daily  solicitude  accompanying  the  progress  of  the  young  stock 
towards  maturity,  whether  awakened  by  the  risk  of  death,  or  the 
apprehension  of  receiving  a  remunerating  price  for  stock,  upon  which 
the  breeder  is  conscious  he  has  bestowed  every  care  and  attention  to 
bring  to  perfection.  Were  it  not  that  the  anticipation  of  success 
inspires  him  with  hope,  no  man  would  undertake  the  toil  of  rearing 
live-stock;  but  the  assurance  that  his  efforts  will  place  a  fine  descrip¬ 
tion  of  stock  in  his  possession,  if  he  pursue  a  proper  course  of  breed¬ 
ing,  which  will  remunerate  him  in  the  end,  supports  and  encourages 
him  to  perseverance.  The  success  attending  his  efforts  will,  however, 
altogether  depend  upon  his  own  exertions,  and  the  course  lie  has 

pursued. 

An  important  and  primary  consideration  in  the  rearing  of  live¬ 
stock  consists  in  selecting  animals  of  a  size  and  disposition  suited  to 
the  situation  in  which  they  are  to  be  placed.  To  attempt  any  con¬ 
siderable  improvement  in  the  live-stock  of  a  farm,  care  should  be 
previously  taken  that  there  is  a  sufficient  degree  of  shelter,  shade, 
and  warmth,  as  well  as  a  high  degree  of  fertility  in  the  land.  Ihe 
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circumstances  which  are  to  be  more  particularly  considered  in  under 
takmg  improvements  in  the  nature  of  live-stock,  especially  in  what 
relates  to  themselves,  are  those  of  the  shape,  the  size,  the  disposition, 
the  hardiness,  the  arriving  quickly  at  maturity,  the  peculiar  nature  of 
the  flesh,  the  property  of  fattening  with  expedition,  the  affording  of 
milk  in  sufficient  quantify,  the  quality  of  the  hide,  the  fitness  for 

performing  labour,  and  the  particular  quality  or  nature  of  the  breed, 
of  whatever  sort  of  animal  it  may  be. 

In  the  introduction  of  all  sorts  of  live-stock  upon  a  farm,  the  culti¬ 
vator  should  constantly  and  carefully  consider  the  nature  and  extent 
of  his  keep,  as  it  is  termed,  or  the  means  which  he  has  of  providing 
them  with  proper  supplies  of  suitable  food,  as  on  this  the  size  and 
other  properties  of  the  animals  must,  in  a  great  measure,  depend. 
The  idea  of  good  keep  is  necessary  to  be  kept  constantly  in  view,  as 
without  it  little  can  be  effected  in  this  branch  of  husbandry.  All 
good  stock  must  be  both  bred  with  attention,  and  well  fed  ;  and  these 
two  essential  requisites  must  always  accompany  each  other.  No 
matter  how  bleak  or  unforbidding  the  situation  may  be,  a  variety  of 
stock  may  be  selected  for  it ;  and  this  variety  would  be  almost  worth¬ 
less  m  some  of  the  richer  situations.  When  beasts  of  a  larger  size 
are  brought  in  than  the  quality  of  the  food  is  calculated  to  support 
they  will  degenerate  apace,  and  never  prove  useful,  until  they  come 
down  to  that  standard  or  size  adapted  to  their  situation,  and  suited  to 
their  food.  But  when  a  smaller  breed  is  brought  in,  the  animals  con¬ 
tinue  to  increase  in  bulk  until  they  arrive  at  that  standard  suited  to 
their  nourishment.  There  is,  however,  this  difference  between  these 
cases,  in  respect  to  profit,  that,  in  the  former,  the  progress  is  retro¬ 
grade,  while,  in  the  latter,  the  animals  continue  to  improve  till  they 

arrive  at  that  perfection  which  the  change  in  their  situation  is  calcu- 
lated  to  produce. 

The  first  step,  then,  towards  the  possession  of  an  improved  breed 
is  to  select  such  animals  as  are  suited  to  the  situation ;  and  when  the 
proper  sorts  have  been  introduced,  the  farmer  should  be  extremely 
careful  in  the  management  of  them,  so  as  to  keep  them  constantly  in 
a  thriving  condition.  Without  due  care  in  the  management  of  the 
animals  at  all  times,  nothing  can  be  expected  but  a  signal  failure,  no 
matter  what  pains  may  have  been  previously  taken  in  their  selection. 

A  breed  of  animals  may  be  said  to  be  improved  when  some  de- 
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sirable  property,  which  it  did  not  previously  possess,  has  been  im¬ 
parted  to  it,  and  also  when  its  defectshave  been  removed  or  diminished, 
and  its  valuable  properties  enhanced.  Improvement,  in  its  most 
extensive  application  to  the  live-stock  of  a  country,  may  also  be  said 
lobe  effected  when,  by  a  total  or  partial  change  of  animals,  the  value 
of  the  natural  produce  of  the  soil  is  augmented,  and  a  greater  quan¬ 
tity  of  human  food  and  other  desirable  properties  obtained  from  it. 
Whatever  may  be  the  merit  of  that  skilful  management  which  is 
necessary  to  the  formation  of  a  perfect  breed,  a  considerable  degiee 
of  the  same  kind  of  merit  may  be  justly  claimed  by  those  who  have 
introduced  and  established  it  in  situations  where  its  advantages  bad 
never  been  contemplated,  and  in  which,  indeed,  the  obstacles  to  its 
success  might  have  appeared  almost  insurmountable. 

To  improve  the  form,  rather  than  to  enlarge  the  size,  ought,  in 
almost  every  case,  to  be  the  grand  object  of  improvement.  Size 
must  ever  be  determined  by  the  abundance  or  scaicity  01  food  ,  and 
every  attempt  to  enlarge  it  beyond  that  standard,  must  prove  unsuc¬ 
cessful,  and,  for  a  time,  become  detrimental  to  the  improvement  of 
the  animals,  and  prejudicial  to  the  interests  of  their  owners.  It  is 
certain  that  animals  too  large  or  too  small  will  alike  approach  to  that 
profitable  size  which  is  best  adapted  to  their  pastures  the  large  ani¬ 
mal  becomes  unhealthy,  and  degenerates  in  form,  and  in  all  its  valua¬ 
ble  properties  ;  but  the  small  one,  while  it  increases  in  size,  improves 
in  every  respect. 

The  size,  form,  and  general  properties  of  the  inferior  animals  in 
a  state  of  nature,  may  always  be  traced  to  the  influence  of  soil  and 
climate.  Abundance  of  food,  although  of  a  coarse  quality,  will  pro¬ 
duce  an  enlargement  of  size  in  an  animal  which  has  previously  been 
compelled  to  subsist  on  a  scanty  supply.  Early  maturity  is  also  pro¬ 
moted  by  the  same  abundance;  and,  if  the  food  is  of  better  quality, 
and  obtained  without  fatigue,  a  tendency  to  fatten  at  an  early  age 
will  be  gradually  promoted,  and  combined  with  a  tameness  and  do¬ 
cility  of  temper,  a  general  improvement  of  form,  and  a  diminished 
proportion  of  offal ;  but,  at  the  same  time,  such  animals  will  not  be 
capable  of  enduring  the  fatigue  and  privations  to  which  the  less  for¬ 
tunate  natives  of  mountain  districts  are  habituated  from  their  earliest 
age. 

Hardiness  of  constitution  is  one  of  the  most  desirable  properties  of 
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live-stock  for  districts  producing  only  a  scanty  supply  of  food.  A 
barren  and  mountainous  surface  and  rigorous  climate  not  only  pro¬ 
hibit  any  considerable  improvement  in  the  quantity  and  quality  of  its 
produce,  but,  at  the  same  time,  prescribe  to  the  cultivator  the  kind  of 
stocK  which  he  must  employ  for  the  consumption  of  that  produce. 
Ihey  must,  indeed,  be  the  creatures  of  his  own  mountains,  and  his 
own  climate.  He  cannot  avail  himself  of  the  scientific  principles 
winch  have  contributed  so  much  to  the  improvement  of  the  stock  of 
1  icxier  pastures.  His  first  object  must  be  to  select  a  drscription  of 
stock  capable  of  subsisting  in  the  intended  situation  ;  and  of  two 
bieeds  equally  hardy,  he  will,  of  course,  select  that  which  is  calculated 


to  yield  the  most  profitable  return. 

Early  maturity  is  a  most  valuable  property  in  all  sorts  of  live-stock. 
With  regard  to  those  animals  which  are  fed  for  their  carcasses,  it  is 
of  peculiar  importance  that  they  should  become  fat  at  an  early  age, 
because  they  not  only  sooner  make  a  return  for  the  food  consumed, 
but  tins  return  is  also  larger  in  proportion  than  that  obtained  from 
slov -feeding  animals.  A  propensity  to  fatten  at  an  early  age  is  a 

sure  proof  that  an  animal  will  fatten  speedily  at  any  after-period  of 
its  life. 


Tameness  and  docility  of  temper  are  desirable  properties  in  most 
of  the  domestic  animals.  These  are  also,  in  some  degree,  incompa¬ 
tible  with  the  character  of  the  live-stock  of  mountain  districts,  merely 
because  they  are  necessarily  subjected  to  a  very  slight  degree  of 
domestication,  and  must  search  for  their  food  over  a  greater  extent  of 
country.  When  they  are  reared  in  more  favourable  situations,  plen¬ 
tifully  supplied  with  food,  and  more  frequently  under  the  snperin- 
tendance  of  man,  their  native  wildness  is,  in  a  great  measure,  sub¬ 
dued.  The  same  treatment  which  induces  early  maturity  will  also 
effect  this  change. 

Ihe  quality  of  the  flesh,  the  proportion  which  the  finer  and  coarser 
parts  bear  to  each  other,  and  the  weight  of  both  to  that  of  the  offal, 
constitute  the  comparative  value  of  two  animals  of  equal  weight, 
destined  for  human  food.  The  first  of  these  properties  seems  to  be 
Determined  by  the  breed  and  food,  the  second  by  the  form  and  pro¬ 
portions  of  the  animal,  and  the  third  by  both  these  and  its  degree 
of  fatness.  The  flesh  of  well-formed  small  animals,  both  of  cattle 
and  sheep,  is  well  Jmown  to  be  finer  grained,  of  a  better  flavour, 
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more  intermixed  with  fat,  and  to  afford  a  richer  gravy  than  that  of 
large  animals,  and  it  brings  a  higher  price  accordingly  in  all  the  prin¬ 
cipal  markets. 

By  the  improvement  of  a  breed,  therefore,  is  to  be  understood  the 
producing  of  such  an  alteration  in  shape  and  description  as  shall  render 
the  animal  better  fitted  for  the  labours  he  has  to  perform  ;  impait  a 
greater  tendency  to  become  fat ;  or  to  produce  milk  or  wool,  or  other 
particular  qualities  similar  to  these.  The  fundamental  principle  of 
this  amelioration  is  the  proper  selection  of  parents.  Peculiarity  of 
form  and  constitution  is  found  to  be  inherited  by  the  offspring,  and 
this  is  a  most  important  but  neglected  consideration ;  for,  however 
desirable,  or  even  perfect,  may  have  been  the  conformation  of  one  of 
the  parents,  every  good  point  may  be  neutralized  or  lost  by  the 
defective  form  of  the  other.  In  making  selections,  therefore,  for  the 
purpose  of  improving  the  species,  such  circumstances  are  to  be  at¬ 
tended  to  as  the  kind  of  progeny  wished  for,  and  the  local  situation 
where  they  are  to  be  reared.  In  all  cases,  size  and  strength  in  pro¬ 
portion,  combined  with  the  greatesfpossible  action  and  mildness  of 
temper,  especially  in  those  intended  for  labour,  are  qualities  indispen¬ 
sably  requisite  in  both  sire  and  dam,  and  the  nearer  they  approach 
to  each  other  in  these  respects,  so  much  the  better.  The  different 
varieties,  it  must  be  admitted,  originally  arose  from  one  parent  stock, 
but  the  influence  of  climate  and  other  circumstances,  have,  in  a  suc¬ 
cession  of  generations,  combined  to  alter  their  form  and  size,  and 
hence  the  origin  of  breeds .'  The  animal  economy  is  endowed  with  a 
power  of  accommodation,  by  which  the  individual  constitution  adapts 
itself  to  the  situation  in  which  it  is  placed.  Nor  is  this  law  confined 
to  the  animal  economy  alone,  for  we  find  it  pervading  the  entire  face 
of  nature,  linking  all  together  in  one  harmonious  whole.  It  is,  in 
fact,  the  capability  of  changes  being  effected  by  domestication  that 
demands  attention.  If  natural  processes  were  uncontrollable  by  art, 
the  influence  of  man  would  be  of  little  avail.  But  when  we  find  so 
much  in  his  power,  the  greatest  attention  is  necessary  to  give  his 
efforts  a  proper  direction. 

Very  different  modes  of  practice  have  been  pursued  with  regard  to 
the  improvement  of  live-stock,  but  they  may,  in  general,  be  compre¬ 
hended  under  some  one  of  the  three  following  theories,  each  of  which 
has  its  respective  admirers,  by  whom  it  is  pertinaciously  adhered  to. 
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The  first  of  these  maintains  the  system  of  breeding  from  individuals 
of  the  same  parentage,  called  the  in-and-in  system,  as  that  alone  cal¬ 
culated  to  effect  a  beneficial  change  in  the  production  of  live-stock. 
The  second  is  in  favour  of  breeding  from  individuals  of  two  different 
offsprings  or  varieties,  called  the  system  of  cross-breeding ;  and  the 
third  supports  the  principle  of  breeding  from  animals  of  the  same 
variety,  but  of  different  parentage,  which  may  be  called  breedina-in- 
the-lme,  or  of  the  same  race.  None  of  these  theories,  however,  is 
exclusively  con  ect,  at  least  as  far  as  respects  agricultural  improve¬ 
ment  ;  for,  as  will  afterwards  appear,  the  principles  on  which  a  selec 
t.on  for  breeding  depends,  will  lead  occasionally  to  either  mode. 

The  system  of  breeding  in-and-in,  or  from  individuals  of  the  same 
stock,  was  much  esteemed,  in  consequence  of  the  great  improvements 
effected  by  Bakewell  and  his  followers.  This  gentleman  founded  his 
practice  on  the  principle  that  like  produces  like,  from  which  he  inferred 
that  by  bringing  together  males  and  females  possessing  the  same 
valuable  properties  he  would  secure  their  presence  in  the  offsprino-, 
probably  in  an  increased  degree,  they  being  inherited  from  both  pa¬ 
rents;  and  he  concluded  that  by  persisting  in  breeding  from  animals 
t  e  produce  of  such  selections,  always  keening  in  view  the  properties 
which  constitued  their  value,  he  should  at  length  establish  a  breed  of 
cattle,  of  which  those  properties  would  form  a  distinguishing  and  ne¬ 
cessary  characteristic.  On  the  same  principles  all  breeding  to  promote 
improvement  must  now  be  undertaken,  and  its  progress  will  be  acce¬ 
lerated  or  retarded  in  proportion  as  the  practitioners  possess  or  are 
deficient  ,n  the  requisite  degree  of  ability ;  for  although  the  rule  here 
stated  may  be  truly  said  to  be  generally  applicable,  circumstances 

win  oden  arise  to  render  its  judicious  adaptation  a  matter  of  some 
dimculfy. 

On  these  principles  Bakewell  commenced  operations  which  led  to 
SUCI  II  lant  lesults.  The  animals  produced  were  unequalled  for 
he  early  period  a,  which  they  arrived  at  maturity,  and  their  tendency 
to  become  fat_quaht.es  which  are  deservedly  esteemed  by  every  one 
interested  in  the  management  of  live-stock.  They  acquired  an  i„. 
ci  eased  peifection  of  general  symmetry,  by  which  is  to  be  understood 
a  form  not  merely  attractive  to  the  eye  of  taste,  but  one  in  which  the 
judgmen  acknowledged  a  considerable  predominance  of  the  valuable 
parts  of  the  carcass  over  those  of  less  value  ;  an  increased  tendency 
lay  on  flesh  of  a  superior  quality  under  all  circumstances  of  feed 
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ing,  and  of  course,  a  superior  article  for  the  use  of  the  consumer, 
produced  by  a  decreased  consumption  of  food.  Experience,  how¬ 
ever,  soon  convinced  the  admirers  of  this  system,  that  there  was  a 
certain  extent  to  which  they  could  only  carry  their  operations ;  for 
while  the  animals  showed  such  a  tendency  to  acquire  flesh,  and  to 
arrive  early  at  maturity,  they,  at  the  same  time,  lost  much  of  theii 
original  hardiness  of  constitution,  and  manifested  palpable  signs  of 
degeneracy.* 

To  remedy  this,  therefore,  the  system  of  cross-breeding ,  or  select¬ 
ing  parents  of  different  varieties  of  the  species,  was  adopted.  The 
importance  of  this  plan  as  a  means  of  improving  existing  varieties, 
and  correcting  the  degeneracy  consequent  on  a  too  stnct  adheience 
to  the  in-and-in  system,  seemed  evident,  and  was  accordingly  exten¬ 
sively  practised.  Crossing  was  further  supported  by  the  opinion  oi 
those  physiologists  who  had  turned  their  attention  to  the  cioss  im¬ 
pregnation  of  vegetables,  with  a  view  to  the  production  of  new  and 
superior  varieties  of  the  various  cultivated  plants.  Examples  of  the 
good  effects  of  crossing  may  be  found  in  the  improved  breeds  of 
horses  and  swine  in  England.  Ihe  great  improvement  in  the  bleed 
of  horses  arose  from  crossing  with  the  diminutive  stallions,  Barbs,  and 
Arabians  ;  and  the  introduction  of  Flemish  mares  was  a  source  of 
improvement  in  the  breed  of  cart-horses.  The  form  of  the  swine  has 
been  greatly  improved  by  crossing  with  the  small  Chinese  boar. 

But  crossing  the  breed  of  animals  may  also  be  carried  too  fai,  and 
be  attended  with  the  production  of  a  degenerate  offspring.  That 
much  good  has  resulted  from  the  practice  of  crossing  cannot  be 
doubted,  yet  it  is  obvious  that  it  must  require  the  nicest  care  and  the 
greatest  circumspection  in  order  to  suit  the  animals  in  the  most  exact 

*  Mr.  Bakewell  commenced  his  operations  for  the  improvement  of  cattle  and 
sheep  at  Dishley,  in  Leicestershire,  about  the  middle  of  the  last  century.  The 
practice  of  this  gentleman  and  his  followers,  furnishes  an  instance  of  the  bene¬ 
fits  of  a  division  of  labour  in  a  department  where  it  was  little  to  he  expected. 
After  their  stock  had  acquired  that  degree  of  celebrity  which  they  so  jirstly 
merited,  the  males  were  let  out  every  year  to  breeders  from  all  parts  of  England. 
By  no  other  means  could  this  new  breed  have  spread  so  rapidly,  nor  have  been  made 
to  accommodate  itself  so  easily  to  a  change  of  climate  and  pasture.  The  prices 
at  which  Bake  well’s  rams  were  hired  appear  enormous.  In  1789,  he -received 
twelve  hundred  guineas  for  the  hire  of  three  brought  at  a  birth Encyclopedia 
Brittanica,  Art.  Agriculture, 
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maimer  10  the  nature  of  the  intended  improvement,  otherwise  injury 
instead  of  advantage,  may  be  the  consequence.  Indeed,  from  the 
injudicious  and  random  method  in  which  improvements  in  live-stock 
is  puncipie  hate,  in  general,  been  undertaken,  it  does  not  seem 
improbable  but  that  injury  instead  of  benefit  may  often  have  been 
produced  by  uniting  such  breeds  as,  from  the  great  dissimilarity  of 
heir  sizes,  forms,  and  other  qualities,  could  not  have  a  chance  of 
t  ecting  the  purpose  contemplated.  Examples  of  its  bad  effects  are 
emus.  en  it  became  the  fashion,  in  London,  to  drive  large 
Uy  horses,  the  surrounding  farmers  put  their  mares  to  much  larger 
horses  than  usual ;  and  this  did  infinite  mischief  to  their  breed,  by 
producing  a  race  of  very  inferior  animals.  Similar  bad  effects  have 
been  produced  ,n  the  case  of  cattle  and  sheep.  The  system  of  cross, 
mg  reqmres  a  great  degree  of  judgment  and  experience.  The  bad 
q  aut.es  of  the  cross  are  too  soon  engrafted  on  the  offspring  of  the 

erTcatet  Thnd’  °T  e‘-8rafted’  ^  ^rations 

ie  good  points  of  both  are  occasionally  neutralized  to 

a  most  mollifying  degree.  Attempts  to  improve  the  animals  of  a 
coun  ly  y  any  plan  of  crossing  should,  therefore,  be  made  with  the 
greatest  caution ;  for,  by  a  mistaken  practice  extensively  pursued 

ITf  •  *"»■  I”  »r 

e  of  animals  has  continued  for  centuries,  it  may  be  presumed  that 
then  constitution  is  adapted  to  the  food  and  climate. 

The  pliancy  of  the  animal  economy  is  such  that  an  animal  will 
g  adually  accommodate  itself  to  great  vicissitudes  in  climate  and 

,h'“  •l”*“  -  »« Z 

may  often  require  a  great  number  of  successive  generations  for  their 
accomplishment.  But  the  system  of  crossing  has  for  its  object  the 
ecting  of  this  purpose  m  a  comparatively  short  space  of  time.  The 
gieatest  evil  resulting  from  its  application  was  the  employment  of 
t0°.  laige  a  size,  with  a  view  of  increasing  the  size  of  the 
pi  ogeny ,  eing  a  fruitless  attempt  to  counteract  the  laws  of  nature 
No  attempt  to  enlarge  the  size  of  animals,  without  a  corresponding 
change  in  the  quantity  and  quality  of  their  food,  will  ever  be  sue! 

C6SSI  III, 

It  is  a  principle  founded  in  physiological  science,  and  countenanced 
e  test  of  observation  and  experience,  that  animals  are  somewhat 
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endowed  with  the  faculty  of  not  only  propagating  an  offspring  that 
has,  in  a  considerable  degree,  the  properties,  dispositions,  and  resem¬ 
blance  of  themselves,  but  also  of  being,  in  some  measure,  subject  to 
a  similarity  of  disease.  It  would  therefore  appear  that  although  there 
may  be  occasional  deviations,  the  most  certain  method,  and  that 
which  has  the  best  foundation  in  the  animal  economy,  is  to  breed  in 
the  same  line,  and,  perhaps  in  the  same  family.  By  pursuing  this 
plan  the  breeder  may  not  only  have  the  greatest  security  for  attaining 
that  improvement  which  he  is  anxious  to  produce,  but  run  the  least 
risk  of  deterioration.  The  success  of  this  practice  has  not  only  been 
shown  in  the  breeding  of  the  farmer’s  stock,  but  also  in  that  of  the 
sportsman  ;  it  having  been  found  that  pointers  and  game-cocks  have 
been  bred  with  the  greatest  perfection  and  superiority  by  this  mode, 
and  that  it  is  by  the  same  means  that  the  valuable  properties  of  the 
race-horse  have  been  perpetuated  and  preserved. 

But  the  system  of  breeeing  in-and-in ,  it  has  been  seen,  may  be 
carried  too  far,  and,  in  this  case,  is  not  calculated  to  produce  an  im¬ 
proved  race  of  animals  ;  nor  are  its  defects  to  be  remedied  by  adopt¬ 
ing  the  very  opposite  extreme — -a  system  no  less  prejudicial.  While 
we  are  inclined  to  doubt  the  expediency  of  breeding  from  too  close 
affinities,  we  are  decidedly  of  opinion  that  too  great  a  disparity  be¬ 
tween  the  sexes  should  be  as  carefully  avoided ;  it  being  a  well- 
ascertained  fact  that  the  greater  the  difference  between  the  sire  and 
the  dam,  the  greater  will  be  the  uncertainty  of  the  symmetry,  feeding 
qualities,  and  general  character  of  the  offspring.  The  preferable 
plan,  therefore,  is  to  breed  in  the  same  line ,  that  is,  selecting  animals 
of  the  same  variety,  avoiding  equally  the  breeding  from  too  close 
affinities,  or  from  animals  having  few  points  of  resemblance.  Occa¬ 
sional  crossings  may  be  necessary  to  prevent  degeneracy  from  too 
close  affinities  ;  but  the  farmer,  once  having  secured  the  possession  of 
a  valuable  stock,  will  admit  a  mixture  of  strange  blood  with  the 

greatest  caution. 

A  rule  of  universal  application  in  the  breeding  of  animals  is,  never 
to  breed  from  parents  having  a  tendency  to  the  same  defect,  as,  how¬ 
ever  trifling  it  may  be  in  the  first  instance,  it  will  become  gradually 
more  apparent,  and  soon  interfere  materially  with  the  value  of  the 
stock.  Although  the  most  important  consideration  in  breeding  con¬ 
sists  in  the  selection  of  males  and  females,  intended  to  breed  toge- 
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ther,  in  reference  to  each  other’s  merits  and  defects,  yet  it  is  not 
always  by  putting  the  best  male  to  the  best  female  that  the  best  pro 
duce  will  be  obtained;  for  should  they  both  have  a  tendency  to  the 
same  defect,  although  in  ever  so  slight  a  degree,  it  will,  in  general 
preponderate  so  much  in  the  produce  as  to  render  it  of  little  value. 

e  smallest  tendency  to  imperfection  in  the  stock  must  be  observed 
the  moment  it  appears,  in  order  that  it  may  be  counteracted  before 
it  becomes  a  serious  blemish.  This  is  to  be  effected  by  the  intro¬ 
duction  of  a  male  of  the  same  variety,  having  a  tendency,  in  a  slight 
degi  ee,  to  the  opposite  defect. 

The  present  improved  stock  of  animals  of  the  United  Kingdom 
may  be  considered  to  be  almost  artificial  productions,  possessing 
qualities  not  found  to  the  same  extent  in  the  wild  animals  of  the  same 
species.  Thus  the  swiftness  of  the  race -horse,  the  propensity  to  fat¬ 
ten  m  cattle,  and  the  fine  wool  in  sheep,  are  improvements  which 
have  been  made  m  particular  varieties  of  the  species  to  which  they 
belong.  What  has  been  effected  by  art  must  also  be  continued  by 
t  le  same  means  ;  for  the  most  improved  breeds  will  soon  return  to  a 
state  of  nature,  or  perhaps  defects  will  arise  which  were  previously 

unknown,  unless  the  greatest  attention  be  paid  to  the  selection  of  the 
individuals  which  are  to  breed  together. 

Regard  should  be  had  not  only  to  the  qualities  apparent  in  animals 
intended  for  breeding,  but  also  to  those  which  have  prevailed  in  the 
same  race  from  which  they  are  descended,  as  they  will  always  show 
themselves  sooner  or  later  in  the  progeny.  It  is  for  this  reason  that 
we  should  not  propagate  from  an  animal,  however  excellent,  unless  we 
can  ascertain  it  to  be  what  is  termed  well-bred  ;  that  is,  descended  from 
a  race  of  ancestors  which  have,  through  several  generations,  possessed 
the  desired  properties  in  a  high  degree.  The  offspring  of  some  ani¬ 
mals  is  also  very  unlike  themselves  ;  it  is  therefore  a  good  precaution 

to  try  the  young  males  with  a  few  females,  the  quality  of  whose 
produce  has  been  already  ascertained. 

These  are  the  principles  which  should  guide  the  breeder  in  the 
rearing  and  improving  of  his  stock.  The  adoption  of  an  opposite 
procedure  will  inevitably  lead  to  disappointment  and  failure  ;  because, 
being  opposed  to  common  sense,  and  the  method  which  nature  adopts 
in  regulating  the  increase  of  the  animal  creation,  it  must  necessarily 
fail.  The  practice  of  the  experienced  is  a  tolerably  safe  guide  in  re- 
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gulating  that  of  a  beginner  ;  but,  were  be  merely  to  imitate  the  prac¬ 
tice  of  others,  his  own  could  never  rise  above  the  standard  followed. 
An  essential  requisite  in  a  successful  breeder  is  a  thorough  knowledge 
of  the  properties  and  characteristics  of  animals,  technically  termed 
points ,  for  without  this  knowledge  he  will  be  ignorant  in  what  the 
most  desirable  properties  of  his  stock  consists. 

Abundant  nourishment  is  necessary,  to  produce  the  most  perfect- 
formed  animal,  from  the  earliest  period  of  its  existence  until  its  growth 
is  complete.  The  power  to  prepare  the  greatest  quantity  of  nourish¬ 
ment  from  a  given  quantity  of  food  depends  on  the  size  of  the  lungs, 
to  which  the  organs  of  digestion  are  subservient.  To  obtain  animals 
with  large  lungs,  crossing  the  breed  is  the  most  expeditious  method ; 
because  well-formed  females  may  be  selected  from  a  variety  of  larger 
size,  to  be  put  to  a  well-formed  male  of  a  variety  that  is  rather 
smaller.  By  such  a  mode  of  crossing,  the  lungs  and  heart  become 
proportionably  larger,  in  consequence  of  a  peculiarity  in  the  circu¬ 
lation  of  the  foetus,  which  contains  a  larger  proportion  of  blood,  un¬ 
der  such  circumstances,  to  be  distributed  to  the  lungs  than  to  the 
other  parts  of  the  body  ;  and  hence  arises  that  large  and  capacious 
chest  which  is  produced  by  crossing  with  females  that  are  larger  than 
the  males.  The  practice,  according  to  the  principle  of  improvement, 
may,  however,  be  carried  to  such  an  extent  that  the  bulk  of  the  body 
might  be  so  disproportionate  to  the  size  of  the  limbs,  as  to  prevent 
the  animal  from  moving  about  with  facility.  In  animals  in  which 
activity  is  required,  the  practice  should  not  be  extended  so  far  as  in 
those  intended  for  the  food  of  man. 

A  facility  in  judging  of  the  points  characteristic  of  a  good  animal, 
and  a  readiness  in  deciding  the  comparative  merits  of  different  indi¬ 
viduals,  are  qualities  of  great  importance  to  those  interested  in  the 
management  of  cattle.  A  good  judge  of  cattle  can,  at  once,  form  an 
opinion  respecting  their  merits  from  observation,  assisted  by  a  slight 
touch  of  the  fingers.  Being  familiar  with  the  points  characteristic  of 
a  perfect-formed  animal,  he  can  immediately  decide  as  to  the  external 
form,  and,  by  feeling  the  animal,  he  is  aware  whether  it  will  readily 
take  on  fat  or  not,  and  in  what  part  it  will  be  the  fattest.  The  sen¬ 
sation  thus  felt  is  different  from  that  of  softness,  being  mellow  and 
kindly.  This  skill  is  only  to  be  acquired  by  practice,  and  the  feeling 
and  scarcely  be  expressed  in  words.  1  here  are  several  other  indica- 
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fa  disposition  to  take  on  fat,  which,  though  perhaps  not  strictly 
essential,  are  very  generally  found  to  accompany  it,  such  as  thin  ears 
and  hide,  and  fine  and  straight  bones  in  the  legs.  Horns  are  to  be 
c  nefly  regarded  as  a  criterion  for  distinguishing  one  breed  from  ano- 
ier.  vanety  of  minor  circumstances  are  attended  to  by  skilful 
reeders,  in  selecting  animals  for  propagation,  to  which  an  inex- 
peneneed  spectator  would  attach  no  importance  whatever. 


m*  REARING  and  feeding  of  live-stock. 

An  endeavour  has  now  been  made  to  explain  the  principles  upon 
"  10,1  lmPr°vements  m  live-stock  must  be  founded.  To  ensure  suc¬ 
cess,  we  have  seen  that  the  breeder  should  possess  an  accurate  know- 
edge  of  the  structure  of  the  animals,  in  order  that  he  may  be  enabled 
to  select  those  suitable  for  his  purpose.  But  after  having  made  the 
est  possible  selection  of  parents,  and  commenced  his  career  on  the 
strictest  physiological  principles,  he  must  not  imagine  that  his  labours 
end  here.  On  the  contrary,  the  utmost  care  and  attention  are  neces¬ 
sary  in  the  management  of  the  young  stock  from  the  period  of  their 
birth  until  they  are  finally  disposed  of. 

Immediately  after  the  birth  of  every  animal,  even  of  such  as  are 
domesticated,  the  rudiments  of  its  education,  as  well  as  its  bodily 
nourishment,  are  derived  from  its  mother.  In  order  that  the  latter 
purpose  may  be  fully  accomplished,  the  mother  should,  during  preg¬ 
nancy,  have  been  duly  protected  against  all  extremes  of  temperature, 
wel  provided  with  shade  and  shelter,  and  abundantly  supplied  with 
food  and  water.  When  the  period  of  gestation  arrives,  she  should, 
m  general,  be  separated  from  the  rest  of  the  herd,  and,  by  whatever 
means  the  case  may  demand,  rendered  comfortable  and  tranquil. 

After  the  birth,  the  first  interference  of  man  should  be  that  of  sup¬ 
plying  the  mother  with  food  of  a  quality  light  and  delicate  compared 
witr  that  which  she  had  been  in  the  habit  of  using.  The  gentlest 
treatment  should  be  adopted,  and  the  opportunity  taken  of  fami¬ 
liarizing  both  parent  and  offspring  with  man,  by  gently  caressing 
them,  or  at  least  by  familiar  treatment  on  the  part  of  the  attendant.  ° 

As  the  animals  increase  in  size  and  strength,  they  should  have 
rb, indunce  of  air,  exercise,  and  food,  according  to  their  natures;  and 
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whatever  is  attempted  by  man  in  the  way  of  training  or  teaching, 
should  be  conducted  on  mild  and  conciliatory  principles,  rather  than 
on  those  of  harshness  and  compulsion.  Caresses  or  familiar  tieat- 
ment  should,  generally,  be  accompanied  by  small  supplies  of  food,  at 
least  at  first,  as  an  inducement  to  render  the  animal  submissive  to 
them  ;  afterwards  habit  will,  even  in  the  inferior  creation,  render  the 
familiarity  of  man  agreeable  to  them  for  their  own  sakes,  but  even 
then,  to  keep  up  this  feeding,  small  portions  of  select  food  should, 
occasionally,  be  employed  as  a  reward.  By  contrasting  this  method 
with  that  of  training  or  teaching  by  compulsion,  the  advantages  to  be 
derived  from  it  will  be  evident. 

Interest  is  the  grand  mover  of  the  lower  animals  as  well  as  of  man. 

In  taming  by  fear,  all  the  interest  which  the  animal  has  in  obedience 
is  the  avoiding  of  evil — in  taming  by  caresses  and  food,  it  is  the  at¬ 
tainment  of  enjoyment.  The  most  extraordinary  results  are  recorded 
as  having  been  attained  by  the  mild  mode  of  treatment  with  almost 
every  species  of  animals  on  which  it  has  been  tried  ;  and  to  this  may 
be  advantageously  joined,  in  the  more  powerful  animals,  hunger  and 
fatigue.  Complaints  are  frequently  heard  of  the  obduracy  and  vicious 
dispositions  of  the  domestic  animals,  but  it  cannot  be  doubted  for  a 
moment  that  this  proceeds  entirely  from  the  defective  system  of 
training  and  management  adopted  ;  for,  when  we  hear  instances  of 
the  most  formidable  animals  of  the  desert  being  so  much  controlled 
by  conciliatory  treatment,  as  not  only  to  admit  the  caresses  of  then 
keepers  without  danger,  but  also  to  yield  implicit  obedience  to  their 
commands,  we  are  surely  warranted  in  coming  to  the  conclusion,  that 
were  similar  treatment  adopted  in  the  management  of  the  domestic 
animals,  such  a  thing  as  a  vicious  and  restive  horse,  or  formidable  ox 

or  bull,  would  be  altogether  unknown. 

Food  ought  always  to  be  given  in  abundance,  but  it  should  never 

be  supplied  to  satiety.  Intervals  of  rest  and  exercise  must  be  allowed 
according  to  circumstances.  Even  animals  grazing  on  a  rich  pasture 
have  bee°n  found  to  feed  faster  when  removed  from  it  once  a  day,  and 
either  folded  or  put  into  an  inferior  pasture  for  two  or  three  hours. 
Stall-fed  cattle  and  swine  will  have  their  flesh  improved  m  flavoui  by 
being  turned  out  into  a  yard  or  field  once  a  day  ;  and  many  find  that 
they  feed  better  and  produce  better  flavoured  meat  when  kept  loose 
under  warm  sheds  than  when  tied  in  their  stalls.  Coarse  food  may 
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is  Of  o  •  d  I  s  r  ’  aS  they  aC<!Uire  fl“h*  ‘hat  which 
.  “  S°  'd  a'!d  SUbsta,1!'al  In  genera!,  it  may  be  ob- 

hi  ,  V’  1  dlgeStlVeP°Wers  ofthe  animal  are  in  a  sound  state 
he  more  food  ls  consumed  the  sooner  will  the  desired  result  be  ob- 

abu  d~  ry,WI  bey°nd  Sllfficiency  constitutes 

esneclrif  7  WIthh°,ding  ‘his  addiii0-!  quantity  an  animal, 

attaining  to  kZss.  ea‘I!1S  f°r  y6arS  without  eVCT 

require  Tnf  Tm*18’  ‘’T  P°WerS  of  di?es,ion  "e  80  great,  that  they 
q  re  a  Ple"“fui  supply  Of  food;  but  this  may  be,  in  general 
coarser  than  that  given  at  a  more  mature  age.  If  rich  food  is  sup.’ 

L'lrrrr;’  and  exerdge  Withheld’  disea^a'egene- 

•  !  ,  iS'"  °.  "’ucl  may  be  excessive  fatness;  and  growth  is 

fed’L'r-l  Ye'y  I'01’  f°°d  '  f°r  eXperience  shows*hat  the  coarsest 

qua  T  Id6  78  "  l8,'geSt  b0neS‘  The  P™deI!t  fa™er  will 
qually  avoid  the  extremes  of  supplying  food  abounding  in  too  much 

nutriment,  or  of  giving  food  to  animals  in  a  great  degree  innutritions. 

o  o.de,  to  derive  the  full  benefit  from  food  which  it  is  capable  of 
affording,  it  must  be  deprived  of  its  vegetative  properties  before  it 
enters  the  stomach.  In  the  case  of  the  stalks  and  foliage  of  vegeta- 
.es,  this  IS  effected  by  mastication  ;  but  it  requires  some  care  to  ac¬ 
complish  it  in  the  case  of  grains.  Hence  the  advantage  of  mixing 
corn  gvven  to  horses  or  cattle  with  chaff  or  chopped  hay  or  straw 
and  hence  it  is  supposed  that  the  inclination  which  fowls  have  to 
swallow  small  stones  is  intended  by  nature  for  the  same  object. 

xpenence  confirms  the  propriety  of  giving  salt  to  animals  in  small 
qiianlities  as  it  is  found  to  increase  the  appetite,  promote  the  secre- 
,on  of  bile,  ana  to  be  generally  favourable  to  health  and  activity. 

In  this  way  only  can  it  be  considered  as  a  preventative  or  cure  for 

C  .sease,  unless,  perhaps,  in  the  case  of  worms,  to  which  all  saline  and 
bitter  substances  are  found  to  be  injurious. 

The  degree  of  heat  which  is  natural  to  animals  in  their  original 
count, y,  or  has  become  so  by  habit,  and  the  breeding  for  several 
successive  generations  in  a  cold  climate,  is  necessary  to  their  well¬ 
being;  and  a  somewhat  increased  degree  in  the  cold  months,  or 
d, min, sued  degree  in  such  as  are  oppressively  warm,  is  advantageous 
m  the  fattening  process.  When  a  sufficient  degree  of  warmth  to 
promote  the  ordinary  circulation  of  the  blood  is  not  produced  by  the 
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natural  climate,  or  by  exercise,  it  must  be  supplied  by  an  artificial 
climate.  Houses  and  sheds  are  the  obvious  resources  both  for  this 
purpose  and  for  protection  from  extremes  of  weather.  Cold  rains 
arid  northerly  winds  are  highly  injurious,  by  depriving  the  exterior 
surface  of  the  body  of  caloric  more  rapidly  than  it  can  be  supplied 
from  within,  by  respiration  and  the  action  of  the  system;  and  also 
by  contracting  the  pores  of  the  skin  so  as  to  impede  circulation. 
When  an  animal  loses  its  natural  covering,  whether  of  hair,  wool,  or 
feathers,  during  an  inclement  season,  the  effects  on  its  general  health 
are  highly  injurious.  The  excessive  heats  of  summer,  by  expanding 
all  the  pores  of  the  animal  frame,  occasion  a  degree  of  lassitude  and 
want  of  energy,  even  in  the  stomach  and  intestines  ;  and,  while  the 
animal  eats  and  digests  less  food  than  usual,  a  greater  waste  than 
usual  takes  place  by  perpsiration.  Nature  has  provided  trees,  rocks, 
.caverns,  hills,  and  waters,  to  moderate  these  extremes  of  heat  and 
cold,  or,  at  least,  to  protect  animals  from  them  ;  and  man  imitates 
the  example  by  the  erection  of  houses,  sheds,  and  other  buddings, 

according  to  particular  circumstances. 

Good  air  and  water  it  may  be  unnecessary  to  insist  on  as  essential 
requisites  for  preserving  animals  in  a  healthy  state  ;  but  cattle  and 
horses,  and  even  fowls,  put  up  in  close  buildings,  where  there  are  no 
facilities  for  a  change  of  atmosphere,  often  suffer  on  this  account. 
A  slight  degree  of  fever  is  produced  at  first,  and,  after  a  time,  when 
the  habit  of  the  animals  becomes  reconciled  to  such  treatment,  a  re¬ 
tarded  circulation  and  general  decay  or  diminution  of  the  vital 
energies  take  place. 

Water  for  live-stock  ought  to  be  soft  and  pure,  as  being  a  better 
solvent  than  such  as  is  hard,  and  containing  mineral  matters  in  solu¬ 
tion.  It  ought  to  be  of  a  moderate  temperature,  under  that  of  the 
open  air  in  hot  weather,  and  exceeding  it  in  winter.  Deep  wells 
afford  this  difference.  In  particular  cases,  as  in  those  of  animals  in  a 
suckling  state,  or  milked,  warm  water  has  been  found  advantageous. 
Meals,  or  other  light  rich  matters,  are  sometimes  mixed  with  it ;  but 
it  does  not  clearly  appear,  except  in  the  last  case,  that  liquid  food  is 
so  generally  advantageous  for  fattening  animals  as  that  which,  being 
equally  rich,  is  solid.  Some  judgment  is  requisite  as  to  the  time 
most  proper  for  giving  water  to  animals.  In  general,  it  does  not 
appear  necessary  to  supply  it  immediately  after  eating;  for  animals 
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them,  I  r  ",  PaStUnng  in  *  field>  usnally  lie  down  after  filling 

themselves,  and,  after  the  process  of  digestion  seen,  to  have  gon 

on  for  some  tune,  they  go  in  quest  of  water.  Perhaps  the  imme 

.‘,0“  ,°f  f00d'  after  bein^  ,ake"  i"‘-  ‘he  stomach,  with  water, 
y  weaken  t  le  digestive  powers  by  diluting  the  gastric  juice  It 
all  events,  the  free  use  of  water  at  any  time!  but^speciX  duri^ 

m2 VI  “er  kt0d7ken  digeS‘itm  ^  huma"  sPeci“- 

iniurious  to  h  hi  T”6  reC°nci'ed  ,0  a"?  hahit  not  ultimately 

of  water  ‘  i  P  ^  ^  ^  ^  8  Stated  q-antitj 

ox  water  given  an  hour  or  an  hour  and  a  half  after  what  may  be  called 

then  meals,  may  be  the  best  mode  in  which  it  can  be  supplied. 

Moderate  exercise  ought  never  to  be  dispensed  with,  when  the 

flavour  of  animal  produce  is  any  object.  It  is  known  |0  "ml 

u  cu.at.on,  perspiration,  and  digestion,  and,  consequently,  to  invigo- 

1  h::pre\  cr aust  be  ,aken’  not  ««- 

that  point  when  it  becomes  a  labour  instead  of  a  recreation 
n  some  cases,  as  in  feeding  swine  and  poultry,  fatness  is  hastened  by 

f  ‘"8  Seep’  and  Preventlng  mo‘‘0!)  rather  than  encouraging  jt . 

“  SUCh  an'ma,S  cannot  be  regarded  as  healthy  fed  ;  in  fact  their 
fatness  is  rather  the  result  of  disease. 

Tranquillity  is  an  obvious  requisite;  for  when  the  passions  of  the 

enceolheir  bTaUedr°  aCti°n’  ^  “eanS’  their 

then  bod.es  ,  often  as  great  as  in  the  human  species.  Hence 
use  of  castration,  complete  or  partial  separation,  shading  from  too 
-eh  hght,  protection  from  insects,  dogs,  and  other  annoying  ani¬ 
mals,  and  from  the  too  frequent  intrusion  of  man 

circlatiorl8  fTabl6  ,health>  **  perspiration  and 

cuculation.  Animals  in  a  wild  state  attend  to  this  part  of  their  eco- 

under  the  dominion  of  man,  this  becomes  out  of  their  power;  and 
to  insure  their  subserviency  to  his  wishes,  this  part  of  culture,  J 

eat  eT  h’  T  *"  ^  ^  a"d  Ashing  - 

attle,  as  well  as  horses,  are  known  to  contribute  materially  to  health 

good  state  of  health  will,  in  general,  be  the  result  of  the  mode 

feeding  and  treatment  now  described.  A  part  of  the  domestic 

animals,  being  cultivated  as  human  food,  are  never  allowed  to  arrive 

at  the  ordinary  duration  of  life  in  the  species,  but  are  slaughtered  at 

as  early  an  age  as  they  can  be  profitably  disposed  of  for  that  purpose 

2  I  2 
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Every  species  of  animal  is,  however,  destined,  in  the  absence  of  dis¬ 
ease  and  accidents,  to  enjoy  existence  only  for  a  particular  period. 

In  no  species  is  this  term  absolutely  limited,  as  we  find  some  in  t- 

viduals  outliving  others  by  a  considerable  fraction  of  their  whole  life¬ 
time.  There  is,  indeed,  little  resemblance,  in  respect  of  longevity, 
between  the  different  classes,  or  even  species  of  animals  ;  nor  is  there 
any  peculiar  structure  by  which  long-lived  species  may  be  distin¬ 
guished  from  those  of  shorter  duration. 

The  circumstances  which  regulate  theterm  of  existence  in  different 
species,  exhibit  so  many  peculiarities,  corresponding  to  each,  that  it 
is  difficult  to  form  any  general  observations  on  the  subject.  Health 
is  precarious,  and  the  origin  of  disease  often  involved  in  obscurity. 
The  diseases  to  which  the  various  species  of  live-stock  are  subject 
are  numerous,  and  many  of  them  are  only  incidental.  They  are  also 
occasionally  subject  to  accidents,  especially  wounds,  inflicted  by  each 
other,  or  by  brambles  or  stones  in  the  attempt  to  go  ovei  ten-C* 
The  proper  treatment  of  this  class  of  injuries  is  but  imperfectly  un¬ 
derstood  by  the  great  number  of  those  having  the  management  of 
live-stock  committed  to  their  care.  It  is  true  that  many  of  these  are 
of  so  trifling  a  description,  that  nature  is  easily  enabled  to  effect  a 
cure ;  but  there  are  others  in  which  neglect  or  mismanagement  is 
productive  of  the  most  injurious  effects  ;  and  there  are  numerous  in¬ 
stances  of  the  losses  sustained  by  the  sacrifice  of  valuable  animals 
from  wounds,  simple  in  themselves,  but  rendered  fatal  by  the  perm- 
cious  treatment  adopted  to  effect  a  cure. 
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species  and  varieties. 

JE  hoise  is  by  far  the  most  important  among  the  brute  creation  as 

thTt  Vant  °nT  With°Ut  thfs  "°ble  *  -7  -deed  be  asserted 

nor  hTe  been  "ffi  T"  ^  ^  ^  °f ' civilization,’ 

..  ,  ,  able  to  overcome  the  numerous  obstacles  opposed  to 

tinted  ;m ^  a,fd  haPP'neSS‘  He  flas  ion§  been  domesticated  and  cul- 
most  parts  of  the  earth,  for  the  various  purposes  of  war 
hunting,  and  draught.  1  1 

nahtralisf6  TZ  ^  ^  "6  ^  SPecies  *">™ed  by 
th  ‘  * ^  characters  distinguishing  which,  though  sufficient  for 

,  ui  pose  o  c  assifieation,  are  not,  anatomically  considered,  of  an 

essential  or  .mportant  nature.  They  are,  for  the  most  part,  super- 

te “jre^fTT  •“  ‘h°  size  of  ears,  the  length  and 

texture  of ‘he  h..r,  and  the  distribution  of  the  external  colours. 

ence  the  most  skilful  comparative  anatomist  can  scarcely  distinguish 
a  species  of  tins  genus  merely  from  the  inspection  of  a  few  isolated 
ones  although  such  inspection  is  amply  sufficient  for  the  determina¬ 
tion  of  species  in  the  case  of  almost  any  other  animal  of  which  we 
possess  an  osteological  knowledge.  Of  the  different  species,  those 
which  have  been  domesticated  in  Europe  are  the 

Equus  caballus — Th©  hors©. 

Equus  assinus — The  ass. 

1  he  horse,  then,  is  the  only  species  of  the  genus  which  interests 
us  m  this  country  as  the  subject  of  cultivation.  The  domestic  breeds 
o  t  e  horse  are  numerous,  and  admit  of  such  infinite  variety,  that  a 
volume  would  scarcely  suffice  to  contain  their  detailed  records.  The 
history  of  a  wild  animal  is,  in  fact,  confined  to  a  few  statements 
diawn  from  the  observance  of  simple  nature;  but  the  history  of  a 

( omesticated  one  is  mingled  with  all  the  artificial  devices  used  to 
tame  and  subdue  his  native  wildness. 

Climate  has  a  great  influence  over  the  form  of  animals,  and  that 
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form  is  found  indigenous  to  each  which  best  fits  it  for  the  purposes 
required  of  it.  In  the  arid  plains  of  the  East,  where  herbage  is 
scarce,  a  form  is  given  which  enables  its  brute  inhabitants  to  transport 
themselves  from  one  spot  to  another  with  facility  ;  and  as,  in  eveiy 
situation,  the  flesh  of  the  horse  is  eagerly  sought  after  by  the  preda¬ 
tory  tribes,  so  here,  where  these  are  peculiarly  strong  and  active, 
the  horse  is  formed  peculiarly  agile  and  swift  to  escape  their  attack, 
as  well  as  peculiarly  light,  that  his  weight  might  not  sink  him  in  the 
sandy  plains,  nor  his  bulk  retard  him  in  his  flight.  Removed,  how¬ 
ever,  to  more  temperate  climes,  where  vegetation  affords,  by  its  luxu¬ 
riance,  more  nutriment,  and  where  the  restrictions  of  danger  have 
ceased  to  operate,  he  is  no  longer  found  thus  small  and  slender  ;  but 
with  equal  capacity  for  swift  progression,  we  And  him  expanded  into 
a  form  capable  of  keeping  up  that  progression  with  a  durability  un¬ 
known  to  the  original  breeds  from  which  he  sprang.  Symmetrically 
formed  as  we  now  see  him,  he  at  once  evinces  his  claim  to  great  speed. 
His  bony  skeleton  exhibits  a  base,  founded  on  the  justest  geometrical 
principles,  presenting  a  series  of  lengthened  bones  acting,  by  means 
of  a  condensed  muscular  and  tendinous  organization  of  great  power, 
on  angles  capable  of  great  deflection  and  extension  ;  while  his  pointed 
form  fits  him  to  cleave  that  atmosphere  from  which  his  deep  chest 
enables  him  to  draw,  by  extensive  respirations,  wind  and  vigour  to 
continue  his  exertions.  Purity  of  blood,  by  which  is  meant  the  result 
of  confining  to  particular  races  or  breeds  the  means  of  continuing  the 
species,  is  observed  with  care  and  jealousy  ;  and  turf-jockeys  assert, 
in  this  country,  that  they  can  discover  a  taint,  or  departure  from  this 


purity,  through  many  succeeding  generations. 

With  regard  to  the  improvement  which  has  been  effected  in  our 
domestic  races  by  the  introduction  of  foreign  blood,  the  first  place  is 
undoubtedly  due  to  the  Arabian.  This  animal  is  generally  of  a 
smaller  size  than  the  race-horse  of  this  country— very  easy  and 
graceful  in  his  motions,  though  rather  leaner  in  his  general  aspect  than 
we  regard  as  consistent  with  perfect  beauty.  Having  no  other  dwell¬ 
ing  but  a  tent,  the  Arabian  and  his  horse  live  upon  the  most  equal 
terms ;  his  wife  and  his  family,  his  mare  and  her  foal,  generally  he 
indiscriminately  together,  whilst  the  children  amuse  themselves  by 
caressing  the  animal,  or  climb  about  its  body  without  fear.  The 
Arab  never  beats  his  horse,  and  seldom  makes  use  of  the  spu  j 
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ra'her  enC0,,rages  llim  «endly  and  affectionate  words;  and  we 
may  guess  the  result ;  for  even  more  savage  brutes  confess  the  influ¬ 
ence  of  kindness,  and  its  superiority  in  subduing  the  temper,  and  in 
softening  the  asperities  of  a  rugged  nature,  over  harshness  and  con- 
straint.  The  agility,  as  well  as  the  power  of  endurance,  of  the 
Arabian  horse  is  great ;  and  when  his  rider  happens  to  fall,  he  stops 
short  in  his  most  rapid  career.  It  has  been  remarked,  that  instead  of 
crossing  the  breed,  as  is  so  frequently  done  in  this  country,  the  Arabs 
a  e  every  precaution  to  keep  it  pure  and  unmixed ;  in  fact,  they  pre¬ 
serve  wit  t  e  greatest  care,  and  for  an  amazing  length  of  time*  the 
genealogies  of  their  horses.*  ? 

To  whatever  object  British  enterprise  is  directed,  the  result  is 
usually  successful  ;  and  in  no  other  department  of  useful  industry  has 

brie  sro7h  r0Vemt  h""  "lan  “  the  of  superior 

breeds  of  ho  ses.  By  unremittng  attention  to  the  breeding,  and  con- 

TTfthe  t‘het;ininS’  ,heEnS,ish  mCe-h°™  is  confessedly 
on  of  the  finest,  and  certainly  one  of  the  swiftest  animals  in  the 

wo,  Id  The  famous  Flying  Childers  was  calculated  to  move  at  the 

a  e  of  eighty.two  feet  in  a  second,  or  nearly  a  mile  in  a  minute  ;  but 

s  course,  only  for  a  very  short  time.  An  ordinary  racer  goes 
at  the  late  of  a  mile  in  less  than  two  minutes. 

anrl  If  id  •  -  or  its  fertile  pasturing  districts 

and  it  is  these  parts  only  that  breed  prospers,  while  the  Bedouin,  h 
possession  of  poor  around  „.l,i„  Bedouins  who  are  in 

do  not  permit  their  mares  to  be  ^  Bed°l'inS 

poor  people  who  iooh  anxiously  forw  h  tolZTt^  ^  ^  ' 

Often  have  them  covered  after  the  1,  ^  ^ 

paid  for  the  use  of  a  stall,  "  °f  their  f°”th  ^  price 

of  the  horse  hi  a  ri7t  TT*  ‘  "  *  °M  Sp“ish  d°D-  master 

chance  to  wait  until  the  maTfolls  ^  ^  ^  *** 

female  lamb  of  one  year  of  age  •  if  she  h  ^  ^  ^  ^  e"titled  t0  a 

male  camel  in  payment  of  the”  use  of  his  hoZ  ‘  j‘  *°  *  Simi'ar 

of0:::::;:;::!::::  :  ~  ~ 

— - — : 

and  watch  its  feewe  steps  ^  ^ 

- «« compL:,^^‘t:rent  the  ^ - 
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The  race-horse  is  no  less  characterized  for  his  fleetness  than  by  the 
ardour  and  spirit  with  which  he  performs  his  task.  He  enters  into  the 
spirit  of  the  race  with  as  much  zeal  as  his  rider,  and  will,  in  general, 
strain  every  nerve  to  outstrip  every  other.  As  he  advances  towards 
the  starting-post,  all  his  motions  betray  the  eagerness  of  his  desire  to 
start.  When  the  signal  is  given,  away  he  springs  at  a  settled  and 
steady  pace.  The  rider  becomes,  as  it  were,  a  part  of  the  animal, 
whose  every  motion  should  correspond  to  his  movements.  He  pro¬ 
ceeds  forward,  restrained  by  his  rider  to  the  pace  he  thinks  best  suited 
to  his  strength,  and  preserving  his  powers  to  the  last.  1  he  rider 
knows  well  when  to  push  him  ;  he  touches  him  to  indicate  his 
wish  for  a  trial  of  his  powers ;  the  hint  is  speedily  taken,  when  all  his 
nerves  are  called  into  action,  and  he  bounds  to  his  utmost  stretch.  It 
sometimes,  though  rarely,  happens  that  the  spur  becomes  necessary 
to  rouse  every  energy;  he  knows  its  import,  and  every  muscle  is  called 
into  action  to  defeat,  if  possible,  his  competitors.  If  he  has  spirit, 
little  application  of  these  will  be  necessary,  and,  if  dull,  all  the  punish¬ 
ment  that  can  be  inflicted  will  prove  unavailing.  But,  in  general,  the 
natural  spirit  of  the  race-horse,  when  roused  into  action  from  the 
opposition  of  the  moment,  has  generally  the  effect  of  leading  him 
through  every  obstacle,  without  any  additional  inducement  to  action. 
In  regard  to  the  origin  of  this  breed,  it  may  be  stated  as  proceeding 
from  an  Arabian  or  Barbary  stallion  and  an  English  mare  already 
crossed  with  a  Barb  or  Arab  in  the  first  degree,  or  the  result  of  two 
crossings  in  the  same  degree.  This  is  termed  Jirst-blood,  being  as 
near  as  possible  to  the  foreign  stock. 

The  hunter  is  derived  from  horses  of  entire  blood,  or  such  as  are 
but  little  removed  from  it,  uniting  with  mares  of  substance,  correct 
form,  and  good  action.  In  some  instances,  hunters  are  derived  from 
large  mares  of  the  pure  breed  propagating  with  stallions  of  the  old 
English  road-horse.  This  favourite  and  valuable  breed  is  a  happy 
combination  of  tho  spood  of  the  Arabian  with  the  durability  oi  t  e 
native  horse.  More  extended  in  form,  but  framed  on  the  same  prin¬ 
ciples,  he  is  able  to  carry  considerable  weight  through  heavy  grounds 
with  a  swiftness  equalled  only  by  the  animal  be  pursues,  and  with  a 
perseverance  astonishing  to  the  natives  of  every  other  country.  The 
hunter  is,  indeed,  remarkable  for  what  sportsmen  call  bottom,  and  is 
now  very  generally  spread  throughout  the  country,  being  frequently 
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'  ’  “  S°°"  as  he  1,as  Passed  his  *r  more  laborious  purposes 

than  h,s  noble  nature  merits.  He  is  employed  in  posting,  and  for  the 

conveyance  of  public  vehicles,  and  is  greatly  esteemed  on  the  Con- 

tment,  where  ne  brings  higher  prices  than  any  of  the  native  breed, 

le  rainier  s  horse  is  occasionally  an  animal  of  all  work  bein'* 

rp,oyed,forr saddie’ but  » d^h. 

horse  for  agr, cultural  purposes  should  be  of  a  middle  size  in  pre- 
to  those  of  larger  bulk,  and  consequently  slower  pace.  It  is 
ot  only  in  the  harvest  time  that  this  superiority  is  apparent,  but  in 
every-day  work  of  the  farm,  the  saving  of  time,  and  the  savin* 
provender,  which  are  effected.  A  horse  of  sufficient  strength 

StT?  b;;i°Sen’  and  SOme  bl00d  WiU  genera,ly  be  desirable, 
snori,  he  should  have  sufficient  weight  to  throw  into  the  collar 

an  sufficient  activity  to  go  over  the  ground.  An  intermediate  vari’ 

ety  between  the  hunter  and  the  heavier  description  of  dray-horse  i 
to  be  preferred.  J  a 

Superior  attention  has  been  paid  to  the  rearing  of  horses  for  aori 
CU  u,a  purposes  tn  England,  and  the  varieties  of  farm-horses  were 
ongmally  as  numerous  as  the  districts  in  which  they  were  produced 
each  navmg  its  favourite  breed.  It  is,  however,  much  to  be  regretted 
tnat  the  same  attention  has  not  been  paid  in  this  country  to  the  pro 

c  uetion  of  animals  for  similar  purposes,  the  present  lace  of  Irish 
horses  being  generally  of  very  inferior  value. 

stretri^lvT- 1"  CHtet  °f  h°rSeS  f°r  general  PW  ‘oo  much 
usually  laid  upon  what  is  termed  blood,  meaning  such  as  are 

orough  bred,  or  allied  to  a  foreign  blood.  But  although  it  may  be 
admitted  that  for  racing,  it  is  an  advantage  that  the  animal  should  be 
tnorough  bred  we  are  not,  on  that  account,  to  overlook  and  sacrifice 
the  mechanical  arrangement  of  the  animal  for  other  purposes,  on  ac¬ 
count  of  the  breed  How  absurd  it  is  to  hear  people  extolling  a  half 
01  three-parts  bred  horse  because  his  sire  was  a  particular  horse  or 
because  the  dam  was  got  by  some  other  horse  of  celebrity  ;  how  fool 

;?h  “  “  t0,  6  decei-d  ‘he  qualities  of  one  of  the  proLitom  !f 
the  animal  himself  .s  really  defective.  The  principal  reason  for  s’ch 

attention  to  the  pedigree  of  the  animal  seems  to  be,  that  the  sire  is 
famous  for  the  goodness  of  his  produce,  and  from  this  character  it  is 
inferred  that  all  his  future  progeny  will  inherit  the  like  properties. 
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II. _ anatomy  and  physiology  of  the  house. 

A  just  knowledge  of  the  exterior  conformation  of  the  horse,  in  order 
to  be  able  to  form  a  correct  judgment  of  the  relative  qualities  of  the 
animal,  is  an  attainment  of  great  value.  It  is  not,  however,  to  be 
acquired  without  much  experience  and  patient  investigation.  To  ob¬ 
tain  a  perfect  knowledge  of  his  form  and  structure,  an  examination  of 
the  osseous  as  well  as  the  muscular  system  becomes  necessary.  The 
following  figure  represents  the  connexion  of  the  principal  bones  of 

the  horse. 

Fig.  80. 


A.  The  Head. 

a.  The  posterior  maxillary  or  jaw-bone. 

b.  The  superior  maxillary  or  upper- 

jaw. 

c.  The  orbit  or  cavity  in  which  the  eye 

is  contained. 

d.  The  nasal  bones. 

B.  The  seven  cervical  vertebrae. 

C.  The  eighteen  dorsal  vertebrae. 

1).  The  six  lumbar  vertebrae. 

E.  The  five  sacral  vertebrae. 

F.  The  caudal  vertebrae, 

G.  The  scapula  or  shoulder  blade. 


H.  The  sternum,  forepart  of  the  chest, 

or  breast  bone. 

I.  The  costa  or  ribs,  seven  or  eight  of 

which  articulating  with  the  ster¬ 
num,  are  called  true  ribs,  and  the 
remaining  ten  or  eleven  which  are 
united  by  cartilage  are  called  false 
ribs. 

K.  The  radius  or  bone  of  the  fore-arm. 

J.  The  humerus  or  bone  of  the  arm. 

L.  The  ulna  or  elbow. 

M.  M.  The  carpus  or  knee. 

N.  N.  The  metacarpal  or  shank  bones 


ANATOMY  AND 


PHYSIOLOGY. 


491 


incmding  the  cannon  and  splint 
bones,  e.  the  fore  postern  and  foot. 

O.  O.  The  small  metacarpal  or  splint 
bones, 

P*  The  pelvis  or  haunch,  consisting 
of  three  portions,  the  ilium,  the 
ischium,  and  the  pelvis. 

Q.  Q.  The  femur  or  thigh  bones. 

R.  R.  The  patella  placed  on  the  stifle 

joint. 


S.  S.  The  tibia  and  fibula,  also  called 

the  ham  bones. 

T.  T.  The  bones  of  the  tarsus  or  hock, 

six  in  number. 

TJ.  U.  The  metatarsals  of  the  hind 
leg. 

W.  W.  The  os  calcis,  or  point  of  the 

hock. 

X.  X,  The  sesamoid  or  fetlock  bones. 


The  examination  of  the  subject  of  organology  and  anatomy  is  con- 
niently  arranged  by  dividing  the  different  parts  of  the  system  into 
head  neck,  trunk  or  body,  and  extremities  or  legs.  The  greater 
number  of  well-proportioned  horses,  with  the  exception  of  the  head 
and  neck,  come  within  a  quadrangle,  the  horizontal  dimensions  of 
1  ice  usually  between  a  twenty-fourth  and  twenty-eighth  greater 
an  e  perpendicular.  It  must,  however,  be  remembered,  (hat 
with  some  considerable  deviations  from  this  form,  many  horses  have 
proved  of  a  very  superior  description  ;  and  that  a  deviation  from 
these  proportions  appears,  in  some  instances,  as  in  that  of  the  race¬ 
horse,  not  only  favourable,  but  necessary  also  to  his  exertions.  Na¬ 
ture  will  not  be  limited,  and  the  perfection  of  her  operations  is  not 
alone  dependent  on  the  arbitrary  arrangement  of  parts,  but  on  a 
harmony  and  accordance  of  the  whole,  internal  as  well  as  external. 

o  the  artist  and  amateur,  such  admeasurement  may  be  convenient 
and  useful,  inasmuch  as  it  will  serve  to  guard  against  any  glaring 

disproportion  of  parts,  although  it  will  not,  by  any  means,  invariably 
aiiord  a  safe  and  unerring  guide. 

The  Head.  The  head  of  the  horse  is  remarkable  for  its  dimensions 

ormed  by  an  elongation  of  the  jaws;  yet  in  him,  as  in  most  of  the’ 

grazing  tribes,  its  bulk  is  in  an  inverse  proportion  to  the  length  of  the 

neck,  otherwise  the  muscles  would  not  be  able  to  lift  it  up.  It  is  an 

important  part,  considered  as  relative  to  beauty  alone,  it  being,  in  the 

inferior  breeds,  but  little  marked  by  grace  or  expression.  Nothing 

can  be  conceived  more  dissimilar  than  the  small,  inexpressive  features 

of  the  cart-horse,  and  the  bold  striking  ones  that  grace  the  head  of 
tne  blood-horse. 
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The  head  may  he  divided  into  two  parts,  the  skull  and  the  face. 
The  bones  which  compose  the  skull,  or  cranium,  are  nine  in  number. 
They  contain  and  protect  the  brain.  They  are  separate  in  the  foal 
at  an  early  period  of  its  existence  ;  but  soon  after  the  birth,  they  are 
firmly  united  together  by  what  anatomists  call  sutures  ;  and  so  him 
is  the  union,  that  a  fracture  will  occur  more  readily  in  any  other  part 
than  over  a  suture.  At  the  period  of  the  birth  of  the  animal,  they 
are  connected  together  by  cartilage,  which  yields  to  pressure,  the 
edges  of  the  bones  in  this  case  overlapping  each  other  a  little.  This 
materially  facilitates  the  birth,  and  contributes  much  to  the  safety  of 
both  the  mother  and  foal. 

The  frontal  bones ,  or  those  which  protect  the  brain  in  front,  being 
two  in  number,  are  placed  immediately  above  the  cavities  of  the  eyes. 
Beneath  these,  and  at  the  back  of  the  eyes,  is  placed  a  considerable 
quantity  of  fatty  matter,  on  which  the  eye  revolves  with  little  friction ; 
but,  in  aged  horses,  and  in  diseases  attended  with  general  loss  of 
condition,  much  of  this  fat  disappears  ;  the  eyes  become  sunken,  and 
the  pit  above  the  eye  deepens.  From  the  depth  of  this  cavity,  there¬ 
fore,  an  opinion  may  generally  be  formed  regarding  the  age  of  the  horse. 

The  cavity  of  the  cranium  may  be  said  to  be  arched  all  round. 
The  roof  of  the  skull  is  composed  of  two  plates  of  bones  ;  the  outer 
hard  and  tough,  and  the  different  parts  dovetailed  together,  so  as  not 
to  be  easily  fractured  ;  the  inner  plate  is  elastic  ;  and,  by  the  union 

1/ 

of  these  two  substances,  all  vibration  caused  by  the  contact  of 
external  substances  is  destroyed.  By  means  of  the  elasticity  of 
the  inner  plate,  the  force  or  influence  which  might  reach  it  through 
the  outer,  and,  notwithstanding  its  difference  of  structure,  affect  it, 
is  spread  over  the  whole  roof ;  and  the  inner  plate  is  not  dovetailed 
like  the  outer,  because  this  conformation  would  impede  the  spread  of 

the  vibration. 

Within  this  cavity  is  situated  the  brain,  the  centre  of  the  nervous 
system.  On  an  incision  being  made  into  the  substance  composing 
the  brain,  it  appears  to  be  composed  of  two  substances  different  in 
structure,  the  cerebrum  and  the  cerebellum •  Thecerebium  occupies 
the  whole  frontal,  coronal,  and  a  great  part  of  the  occipital  portion 
of  the  skull  Its  peripheral  portion  consists  of  cineritious  matter; 
its  centre  of  medullary,  here  and  there  mixed  with  cineritious.  Its 
surface  is  marked  by  numerous  furrows  of  various  depths,  which 
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.  ■  °"Voluted  in  different  directions.  The  composition  of  the 

bS  regarded  as  •analoSous  'o  that  of  the  cerebrum 
C  Chief  difference  consisting  in  the  former  containing  a  somewhat 

te'lfce1.  P'°POrtl0n  °fClnent,0US  matter'  and  bei"?  of  a  firmer  consis- 

andT,rve:eS  ha'’e  ““JT  in  the  medullary  portion  of  the  brain, 
d  they  are  concerned  the  discharge  of  the  various  offices  of 

heart  t  e  If'6  ”°ti0n  ‘°  the  limbS’  wi‘h  energy  the 

heart  the  lungs,  and  every  part  of  the  animal  frame.  They  proceed 
different  directions  throughout  the  system  ;  and,  by  thei  agency 

ec  sT  IS  er  t0  "eCeiVe  ™P™  -rounding  I 

j  ets,  to  connect  himself  with  them,  and  to  possess  many  pleadable 

“  Fa,n  — •  One  is  spread  over  the  membrane  of  “si 

“d  g,ves  sense  of  smell;  another  is  expanded  over  the  back  of 

the  eye,  and  the  faculty  of  sight  is  o-ninprl  i  . 

•  ,  ,  feI&nt  IS  gained;  and  a  third  goes  to  the 

internal  structure  of  the  ear,  and  the  animal  hears. 

of  tb  e,  Spmal  COld’  0i'  ularrow>  may  be  considered  as  a  prolongation 
the  bram,  or  as  connected  with  it  for  important  purposes  °  It  is 

enclosed  m  a  hollow  tube,  extending  through  the  hones  of  the  neck 
n  chine;  and,  as  it  passes  along,  it  gives  out  branches  on  either 
me,  wludr  divide,  and  subdivide,  and  spread  over  every  part  of  the 
fiame.  They  are  the  nerves  of  sensation  and  voluntary  motion  Bv 
-ans  of  them  the  sense  of  feeling  is  extended  over  every  pli,  0> 
body;  and  the  mind  is  rendered  conscious  of  every  external  im¬ 
pression  oi  change  ;  the  volitions  or  determinations  of  the  mind  are 

also  conveyed  to  the  different  parts  of  the  body,  and  the  animal 
moves  and  acts  as  the  will  dictates. 

The  size,  form,  and  situation  of  the  ears,  are  minutely  attended  to 
by  eveiy  one  acquainted  with  the  characteristics  of  the  horse.  Ears 
rather  small  than  large,  placed  not  too  far  apart,  erect,  and  quick  in 
motion  indicate  both  breeding  and  spirit :  and  if  a  horse  is  frequent¬ 
ly  m  the  habit  of  carrying  one  ear  forward  and  the  other  backward, 
and  especially  if  he  do  so  on  a  journey,  he  will  generally  possess  both 

;.Plnt  f  COntrre-  The  fetching  Of  the  ears  in  font, -ary  direc- 
ions  shows  that  he  is  attentive  to  every  thing  that  is  taking  place 

around  him,  and  while  he  is  doing  this,  he  cannot  be  fatigued,  or 

bkely  to  soon  become  so.  The  ears  are  also  indications  of  temper ; 
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and  a  horse  is  seldom  either  playful  or  vicious  but  his  ears  are  laid 
flat  on  the  neck.  A  quick  change  in  their  position,  and  more  par¬ 
ticularly  the  expression  of  the  eye  at  the  time,  will  distinguish  between 
playfulness  and  vice. 

The  eye  is  a  most  important  organ,  and  comes  next  under  consi¬ 
deration,  as  being  enclosed  in  the  bones  of  the  skull.  The  eyes  are 
deserving  of  particular  attention,  not  only  for  their  utility,  but  as 
objects  of  beauty  and  expression.  In  the  blood-horse,  the  eye-sockets 
are  more  prominent  and  more  inclined,  by  which  the  axes  of  vision 
diverge  more  from  each  other,  than  in  those  of  the  heavy  breeds. 
By  an  examination  of  this  organ,  an  opinion  can  generally  be  formed 
regarding  the  temper  of  the  horse.  A  great  display  of  white  is  gene¬ 
rally  dangerous,  although,  in  same  cases,  the  cornea,  or  transparent 
part,  is  naturally  small ;  and,  in  this  case,  an  unusually  large  portion 
of  white  must  be  seen.  The  eye  is  supported  and  covered  in  front 
by  the  lids,  which,  closing  rapidly,  protect  it  from  danger,  and  sup¬ 
ply  it  with  that  moisture  which  is  necessary  to  preserve  its  trans¬ 
parency.  In  the  momentary  act  of  closing,  they  give  a  certain  and 
sufficient  respite  to  this  delicate  organ,  which  would  otherwise  be 
fatigued  and  worn  out  by  the  glare  of  the  day  ;  when  the  eye  labours 
under  inflammation,  they  defend  it  from  the  stimulus  of  light,  and, 
gradually  drooping,  permit  the  animal  to  enjoy  that  repose  which 

nature  requires. 

The  cornea  is,  or  should  be,  the  only  visible  portion  of  the  eye;  for 
it  must  be  remembered,  that  the  exhibition  of  much  white  about  it  is 
a  symptom  of  a  vicious  disposition  or  faulty  conformation.  Ihe  con¬ 
vexity  of  the  cornea  is  a  point  of  considerable  importance.  Its  pio- 
minence  certainly  adds  much  to  the  beauty  of  the  animal ;  but,  con¬ 
sidered  as  an  organ  of  sight,  a  great  degree  of  prominence  is  found  to 
be  injurious,  as  the  rays  of  light,  falling  on  the  eye,  are  rendered  too 
convergent,  and  the  vision  indistinct ;  or  if  the  cornea  be  small  and 
flat,  the  rays  may  not  be  convergent  enough,  and  perfect  vision 
destroyed  ;  and,  in  either  case,  the  horse  may  unpleasantly  start,  or 

suddenly  and  dangerously  turn  round. 

There  is  no  circumstance  deserving  of  greater  attention  than  the 
perfect  transparency  of  the  cornea  over  the  whole  of  its  surface.  The 
eye  should  be  examined  both  in  front,  and  with  the  face  of  the  ex- 
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amine,.  clo,e  to  the  cheek  of  the  horse,  under  and  behind  the  eye. 
T  e  a  ter  -hod  of  looking  through  the  cornea  is  the  most  satisfL 
to.y,  SO  far  as  the  transparency  of  that  part  is  concerned.  During  this 
examination,  it  ,s  better  that  the  horse  should  not  be  in  the  open  air 
-cl  a  good  position  for  the  detection  of  any  blemish  will  be  found  to 
standing  m  the  door  way  of  the  stable,  and  a  little  within  the  door 
Shou  d  any  small,  faint,  whitish  lines  appear  to  cross  the  cornea  or' 
spiea  over  any  part  of  it,  they  are  assuredly  the  remains  of  former 

e  rrr or  aithough  the  cem,-e  b"ik  «« should 

pe  fectly  clear,  yet,  if  there  should  be  a  narrow  ring  of  haziness 
around  the  edo-p  H  °  uazmess 

mation  occurred  at  ’  C°"ciuslon  18  e(lually  true,  but  the  inflam.. 

•  fl  .  at  a  more  distant  period.  Whether,  however  the 

inflammation  has  +  1  lile 

i  j  •  ^  Aibted,  or  several  weeks  or  months  have 

elapsed  since  it  was  snhdn^H  •  tils  ilave 

again  recur  at  some  ^  »"**■*  **  * 

pasItiTtlmTdrheXT^Itt'^  ^  ‘’i,™0*11  wh''ch  the  l;ghf 

-e,  according  to  the  degree  of  ‘I  “  ^  * 

sfalila  tL  * i  .  &  ”  tails  Upon  it.  In  a  dark 

stable,  the  pupil  is  expanded  to  admit  a  arpat0 
lirrbi  „.l-  i  f  77  ,  u  a  grater  proportion  of  the 

g  h  falls  upon  the  cornea  5  but  when  the  horse  is  brought  to 

wards  the  door  of  the  stable,  and  more  light  is  thrown  upon  h  ere 

the  pupil  contracts,  in  order  to  keep  out  that  „  ,  1  .  }  ’ 

would  be  painful  to  the  animal  and  ,  ,  W‘lich 

rp,  1  animal,  and  injurious  to  the  vision 

The  organs  of  hearing  and  sight  are  situated  convenient  to  c  I 

Other,  and  individually  exhibit  a  wonderful  adantati  .  ’ 

ment  of  parts  to  the  object  in  view  It  is  not  1  a,Tange- 

resting  to  observe  how  L  vibrations  oj  L  ^  ^ 

sound,  are  collected  by  the  outer  parts  of  theT  aTd  Z" 7 T* 

*e  tympanum  by  which  they  are  conveyed  to  the  brain  -tT  V" 

::  t »'  »»  *?•  *>  *. — kJ ,« 

the  lower  animals.  §  SenSat'°nS  are  conveyed  man,  as  well  as 

We  now  proceed  to  a  description  of  the  face  of  the  horse  „  . 
m  contradistinction  from  the  upper  part  of  th.  .  ,  ’.  Ca’led 

brain.  The  nasal  bones,  or  bones  of  the  nose  ’  C°nfa'mng  the 

frontal  bones  above,  and  with  the  lachrymal  InTthTbone^fTh11  -b6 

on  either  side  ;  and  are  united  together  by  a  plain  suture,  which  Cl 
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continuation  of  the  frontal.  They  are  rounded  and  arched  above, 
because  they  are  exposed  to  considerable  violence  and  injury,  which 
the  arched  form  will  enable  them  best  to  lesist.  The^  bones  form  a 
principal  part  of  the  face;  and  the  length  or  shortness  and  character 
of  the  face  depend  on  them.  The  length  and  size  of  these  bones 
constitute  the  striking  difference  between  the  head  of  the  cart.hoise 

and  of  the  blood-horse. 

These  bones  form  the  roof  of  the  important  cavities  of  the  nostrils, 
the  delicate  membranes  lining  which  are  the  seat  of  smell.  1  he  exten¬ 
sion  of  the  nostrils  at  the  lower  part  of  these  cavities  is  important,  and 
intimately  connected  with  breeding,  courage  and  speed.  The  horse 
can  breathe  only  through  the  nose,  and  all  the  air  which  goes  to  and 
returns  from  the  lungs  must  pass  through  the  nostrils.  In  the  com¬ 
mon  act  of  breathing,  these  are  sufficiently  large  ;  hut  when  the  animal 
is  put  to  his  speed,  and  the  respiration  is  quickened,  these  passages 
must  dilate  or  he  will  be  much  distressed.  The  expanded  nostril  is  a 
striking  feature  in  the  blood-horse,  especially  when  under  the  influence 
of  excitement.  In  animals  in  which  quick  action  is  required,  the  nos¬ 
trils  should  not  only  be  large,  but  the  skin  and  substance  which  cover 
the  entrance  into  them  should  be  thin  and  elastic,  that  they  may  more 
readily  yield  when  the  necessity  of  the  animal  requires  a  greater  sup¬ 
ply  of  air,  and  afterwards  return  to  their  natursl  dimensions.  There¬ 
fore  nature,  which  adapts  the  animal  to  his  situation  and  use,  has 
given  to  the  cart-horse,  of  whom  quick  action  is  seldom  required,  a 
confined  nostril,  surrounded  by  much  cellular  substance  and  a  thick 
skin  ;  and  to  the  horse  of  more  breeding,  whose  use  consists  in  his 
speed  and  his  continuance,  a  wider  nostril,  and  surrounded  by  a  much 
more  flexible  substance. 

The  lips  are  composed  of  muscles  for  the  sake  of  strength,  and  of 
a  multitude  of  small  glands  which  secrete  a  fluid  that  covers  the  inside 
of  the  lips  and  the  gums,  in  order  to  prevent  friction,  and  likewise  to 
furnish  a  portion  of  the  moisture  so  necessary  for  the  proper  masti¬ 
cation  of  the  food.  The  lips  of  the  horse  should  be  thin,  if  the 
beauty  of  the  head  be  regarded,  for  if  they  are  loaded  with  fat  they 
cannot  be  so  sensitive  as  they  ought  to  he ;  but,  although  thin,  they 
should  evidently  possess  power,  and  he  strongly  and  regularly  close 
A  firm  compressed  mouth  gives  a  favourable  and  no  deceptive  i  ea 
of  the  muscular  power  of  the  animal.  Lips  apart  from  each  other, 
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g“LessginS  d0Wn’  indiCate  WeakneSS  0r  0,d  age>  -  dulness  and 

depth  of  th”  °f  “  recelvlng  the  bit,  is  important.  The 

thePr  1  6  m  h’  °‘  the  distance  from  'he  forepart  to  the  amde  of 

WheTshaliT  •  •  C°1,Sidei,ab,e’  Whether  beau'y  or  utility  is  regarded. 

L  we  TV  ",  n0t  °nIy  ine'egant’  bUt  tbe  bridle  "o'  he  ear- 
.  nd  the  horse  will  hang  heavy  on  the  hand  if  there  be  not 

teTh  Jh  I'  Pth  1  m°Uth-  With!n  the  “°“‘h  are  situated  the 
ah  ’  ji  v fe  S°  P  3Ced  aS  t0  have  in'e>'cepted  portions  of  jaw,  both 
th  OV  e  and  below,  of  considerable  extent.  These  vacancies  are  called 

means^of  ,T  316  ^  T'”6  '‘“P”*8"'6  to  the  horseman,  as  it  is  by 

on  the  ..T'7/  “le  b!‘S  reSt!ng  °n  tbese  Pal'ts’  operating 
On  their  sensibility,  that  he  ensures  obedience. 

The  bones  in  and  giving  form  to  the  month  are  the  superior  max- 

7  0r  Upper  Jaw’  COntaming  'he  grinders  ;  the  anterior  maxillary, 

t;^  °fWe' ,part  °  U|Ter  Jaw>  containing  the  upper  nippers  or  eut- 

g-feeth  ;  the  palatine  bone,  and  the  posterior  maxillary  or  under 
jatv,  containing  all  the  under  teeth. 

momtTtb  t0  b0‘mS’  and  f°™ing  the  ,ining  of  the  roof  of  the 
nth,  is  the  palate,  composed  of  a  firm,  dense  substance  divided  into 

vanous  rugose  folds.  By  means  of  these  folds  the  food  is  retailed 

exlrlmitlf  Ath'  ,  ^  '"f”  °f  ",e  pa,ate’  which  is  situated  at  the 
ar  oT  'ne  ^  ™  'he  hinder 

Ls  body  t  :::lt  7:z:ri  as  in  maMy  the  peHdu-  - 

'he  communication  between  Z  mluth  a^ d T  ‘°  S'1Ut  Up 

fauces,  which  it  does  at  all  tim  u  ^  Cavit^  of  tIle 

at  which  period  the  curtain  is  f^d  71  ^  swallowing> 

From  this  cause,  likewise,  the  hr  •  ^  Ule  f°°d  passes- 

by  his  nostrils  ;  and  when  lir  does  past  by  fhe’T*6,'!  fr°“  b''eathi"° 
it  is  onlv  eTerfprl  }  e  ^  0  mouth,  as  m  coughing, 

The  -sc  t  y  r  °rC,ble  d‘sP^acemen'  of  the  curtain, 
ue  jaws  contain  the  teeth,  which  are  th*  Wn  *  , 

pact  part  of  the  osseous  system  Tl  ‘  a,dest  and  com- 

the  horse,  and  thirty-six  in  the’  7  T  USUa)‘y  ^  °f  them  in 

These,  in  the  language  of  1  ma'e’  ^  the  f,lshes- 

>  ue  language  o f  horsemen,  consisf  rf 

tushes,  and  twenty-four  grinder*  ,  i  •  .  ,  16  nWers>  four 

between  the  two  jaws  The  te  ’th  ■  eqUa"y  dl’vided 

sockets,  between  the  bony  pla  es  of  Z  "T"  ^ 

^  plates  of  the  jaw,  by  cone-like  roots.  The 

2  K 
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bodies  of  the  teeth  are  principally  composed  of  two  substances,  one 
of  the  nature  of  common  bone,  giving  bulk  and  form,  and  the  other 
of  extreme  hardness,  which  is  called  enamel,  placed  in  man  and  car¬ 
nivorous  animals  to  give  strength  and  durability  ;  hut  in  the  horse, 
and  other  graminivorous  animals,  it  is  placed  in  the  grinders  in  per¬ 
pendicular  plates,  within  the  body  of  the  teeth,  by  which  contrivance 
a  rough  grinding  surface  is  kept  up  ;  for  the  more  bony  parts  wearing 
faster  than  the  lamelte  of  enamel,  it  follows  that  ridges  remain  to 
triturate  the  vegetable  matter  that  passes  between  the  teeth. 

There  are  two  sets  of  teeth,  a  temporaneous  or  milk  set,  and  a  per¬ 
manent  or  adult  set,  in  which  wise  provision  man  and  most  brutes 
participate.  The  milk  set  are  some  of  them  apparent  at  birth,  t  lere 
beino-  usually  six  grinders  in  each  side  in  the  young  foal,  which  num¬ 
ber  is  never  increased.  The  nippers  begin  to  appear  soon  after  birth, 
and  follow  a  regular  order  of  succession  until  the  animal  is  three  oi 
four  months  old  ;  at  which  time  he  begins  to  acquire  support  from 
herbage  as  well  as  milk.  The  centre  nippers  first  make  their  appear¬ 
ance,  and  will  have  attained  their  natural  level  in  about  two  mont  is, 
and  the  second  pair  will  also  be  considerably  advanced.  Between  the 
second  and  third  month  the  second  pair  will  have  overtaken  those 
which  first  appeared.  They  will  then  begin  to  wear  a  little,  and  the 
outer  edo-e,  which  was  at  first  somewhat  raised  and  rough,  is  brought 
to  a  level  with  the  inner  edge  ;  and  so  the  mouth  continues  until 
some  time  between  the  sixth  and  ninth  month,  when  another  nipper 
begins  to  appear  on  each  side,  making  six  above  and  six  below,  an 
completing  the  colt’s  mouth.  After  this,  the  only  observable  differ¬ 
ence  until  between  the  second  and  third  year  is  in  the  wear  of  the 
teeth.  These  are  technically  called  the  foal  teeth. 

These  teeth  are  sufficient  to  supply  the  wants  of  the  animal  during 
the  early  period  of  his  growth.  They  are  sufficiently  large  to  fill  an 
occupy  the  jaws ;  but,  when  the  jaws  become  expanded  with  the 
increasing  growth  of  the  animal,  the  teeth  are  separated  too  far  to  be 
useful,  and  another  and  larger  set  is  required.  Evident  provision  is 
made  for  them,  even  before  the  colt  is  foaled.  In  cavities  in  the  jaw, 
beneath  the  first  or  temporary  teeth,  are  to  be  seen  the  rudimen  s  o 
a  second  and  permanent  set.  These  gradually  increase,  and  pressing 
upon  the  fangs  or  roots  of  the  first  teeth,  displace  them  and  occupy 
their  place.  This  change  of  teeth  commences  in  those  which  ear  le. 
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appeared,  and  therefore  the  two  front  ,  4 

"“rrr by  Wger  a8e  of 

nippers  growing,  themhe^!^  watting^  ““•‘"f  Permanent 
Jaw  a^ove  and  below  the  first  i  i  S1X  £nn^ers  in  each 

sixth  protruding.  A’t  three  years  Zd  ZhZ^  ^  ***  ^ 

four,  the  next  pair  of  nippers  will  K  p  ai  ^  01  ^  between  that  and 

time  cannot  be  mistaken  Tl  °  Cmnged’  and  the  “°uth  at  that 

nearly  their  full  growth  mi  vaeup  / "''PPerS  wi“  attained 

and  the  corner  ones  wni  be  d  r,  '  ^  Where  the  — d  stood, 

.  s  Wl11  be  diminished  in  breadth  nn/i  , 

Attbspenod,  also,  the  second  pair  of  grinder  win  T,  ' 

four  y^rs,  the  centre  nipners  will  b»  f  ,  6  shed‘  At 

nippers  will  be  larger  than  the  in  '<1  °  ^  6Ve  oped‘  The  corner 

The  sixth  grinder  will  have  risen  t  IT  T  ^  "ero- 

tushes  begin  to  appear.  *  ^  Wit^  the  °^ers?  anc*  the 

The  tushes  are  four  in  number  #w^  ;  ,  . 

the  nippers  and  grinders,  much  nearer  to  be‘Ween 

and  nearer  in  the  lower  jaw  thin  *  *i  *  °  °Imer  than  the  laUer? 

which  we  are  now  sneakino  th«  f  ,  a1,  At  the  age  of 

horse,  and  castration  does  not  appear  t*  ^  aIm°St  pecul:ar  to  the 
velopment.  All  mares,  however  have  theT”*  "  ‘'etard  fhe"'  dfi- 

otdatIl of  the  jaw> and  the^ app-  -er^r  Lt;;;1:; 

change  n  ^ 

shed,  and  the  permanent  ones  bee-in  toe,  ,  .  6  C°’ ""  nippers  are 

considerably  worn,  and  the  nexfpair  nipPCTS  are 

usage.  The  tush  has  now  protruded  ;e8,nr‘mg  to  show  marks  of 

in  h-ght ;  externally  it  has  a  rounded  3  fu,!  half-i"ch 

either  side,  and,  within  it  is  P  n  pro“'netlcei  with  a  groove  on 

rising  of  the  corner  ni  e’r  that  T  %  *  “  fr°“ 

colt  becomes  a  horse,  and  the  filly  a  “  ^  ^ 

the  concavity,  or  mwZhZTZt"  ^°nS,der^b1^  wo™  d°wn,  and 
difference  of  colour  in  the  centre  of  tb  .“^i  7  Stl11,  however>  be  a 
posing  it,  which  consists  of  bony  matterT ^  ^  SUbS‘anCe' Com' 

"r ■ .TL Jr*"' 
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mark  is  broader,  shorter,  and  fainter ;  and  in  the  corner  teeth  tin- 
edges  of  the  enamel  are  more  regular,  and  the  surface  is  evidently 
worn.  The  tush  has  attained  its  full  growth,  being  nearly  or  quite  an 
inch  in  length,  convex  outward,  concave  within,  tending  to  a  point, 
and  the  extremity  somewhat  curved.  The  third  grinder  is  fairly  up, 
and  all  the  grinders  are  level.  Now,  or  perhaps  at  a  period  of  six 
months  before,  the  horse  may  be  said  to  have  a  perfect  mouth. 
After  this  period,  the  only  criterea  of  age  are  the  general  state  of 
the  mouth  and  the  appearance  of  the  animal. 

The  Neck.  The  exterior  parts  which  compose  the  neck  are,  first, 
the  upper  surface,  which  is  furnished  throughout  its  whole  extent  with 
an  elegant  assemblage  of  hair  called  the  mane.  In  some  instances, 
as  in  stallions,  the  mane  is  of  enormous  length  and  thickness.  In 
dark-coloured  horses  it  is  commonly  black,  but  in  horses  of  colours 
approaching  to  a  lighter  hue,  the  reverse  is  frequently  seen,  and  the 
mane  and  tail  of  these  are  often  lighter  than  the  body. 

The  upper  surface  of  the  neck  should  form  a  moderate  but  elegant 
curve,  which  is  greatly  favourable  to  beauty.  The  under  surface 
should  be  nearly  straight,  and  no  part  should  much  abound  in  flesh, 
as  this  is  generally  a  criterion  of  a  sluggish  disposition.  The  length 
of  the  neck  is  also  deserving  of  attention.  When  it  is  too  long,  the 
head  must  of  course  gravitate  by  the  increased  length  of  the  arm  of 
the  balance;  it  likewise  seldom  presents  a  firm  and  proper  resistance 
to  the  bridle.  When,  on  the  contrary,  the  neck  is  too  short,  the 
head  is  frequently  ill  placed,  and  the  horse  will  have  an  ungraceful 

appearance. 

The  neck  of  the  horse,  in  common  with  that  of  most  animals  be¬ 
longing  to  the  class  mammalia,  is  composed  of  seven  bones  called 
vertebrae,  moveable  or  turning  upon  each  other.  They  are  connected 
together  by  strong  ligaments,  and  form  so  many  distinct  joints,  in 
order  to  give  sufficiently  extensive  motion  to  this  important  part  of 
the  animal.  The  bone  nearest  to  the  skull  is  called  the  atlas,  because 
in  the  human  body  it  supports  the  head  ;  the  second  is  the  dentata, 
having  a  process  like  a  tooth  by  which  it  forms  a  joint  with  the  first 
bone  ;  and  the  remaining  bones  of  the  neck  are  called  the  lack-bones, 
and  are  of  a  strangely  irregular  shape,  though  bearing  considerable 
resemblance  to  each  other.  Through  these  bones  a  perforation  is 
placed  for  the  passage  of  the  spinal  marrow,  and  they  terminate  like 
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a  7dge  0,1  tbe  t0P  the  attachment  of  the  lament  nf  ,v  , 
and  irregular  plates  or  processes  from  ,h.  T  T  ,  n6ck’ 

the  muscles  At  the  sides  for  the  attachment  of 

at  the  6  °f  eaCh  iS  a  r0Und  head  ball,  and 

ceived  into  the  cavity  of  th'e  oth  '  T  °f  the  °'Je  being  re‘ 

securely  fixed  by  ligaments  in  thTi'  ^  ^  thuS.Un“ed  together  and 
tion  can  rarely  take  nhc  l-  J  proPel  Poslt,on>  so  that  disloca¬ 
te  animal.  ^ese  bonIs  hh  1  W°UW  ^  death  of 

frame-work,  to  which  are  Itta  1  f  atte!'d,ng  hgaments,  serve  as  a 

fit::;-:- zrz  77- 

ject  from  the  neck  mrt  ^  •  *  1  h e  windpipe  should  pro. 

P««»,  .,7“  "■  “*  '«  »•  i«. 

■>«.,  i.„, ,ta  i;  "77  »» *»- 

convenience;  and  next  that  1  *  ^  wlthout  suffering  m- 

-r  -  z:'S:r;z::Z7:77 

were  enveioned  hv  fa*  ,  °  s  cquired,  than  if  it 

neck  is  the'TT  °‘gan’  eXtend,ng  a,ong  the  whole  length  of  the 

Ji  to  sr::* reaching  from  *•**■*£  ^he 

to  the  other.  At  ’  t“  TT  ^  the  fo°d  one 

windpipe,  but  it  soon  nle  ttrit"  beld"d  *• 

between  the  fi,,t  ,  '  ,  left'  Havlng  entered  the  chest, 

it  a„  .  W0  nbs’  the  gullet  passes  along  the  upper  part  of 
t,  and  t  enforcing  the  diaphragm,  enters  the  stolch.  ^ Tel 

stance  ’  '  "T"1  C°ati’  °f  Ceiildal'’  muscu,ar:  and  membranous  sub- 

y  whichV:  :V°  reDder  *  Capab,e  0f  ' and  contraction, 
by  Which  the  food  ,s  more  readily  conveyed  to  the  stomach. 

The  Trunk  or  Body.  The  bony  column  called  the  spine  is  divided 
by  anatomists,  for  the  sake  of  distinction,  into  several  parts,  each 

.  "  amlng  “  Certaln  "Umber  of  j°in‘s-  The  part  adjoining  the  head 
has  been  seen  to  consist  of  seven  of  these,  which  are  called  the  ceJ- 
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vical  vertebra.  That  composing  the  back,  and  extending  from  the 
neck  to  the  haunch,  consists  of  twenty-three  bones,  eighteen  o 
which  are  termed  the  dorsal  vertebra,  and  five  the  lumbar  vertebra, 
occupying  the  loins.  On  this  part  of  the  animal  the  weight  or  bur¬ 
den  is  laid;  and  there  are  two  principal  things  to  be  observed,  easi¬ 
ness  of  carriage  and  strength.  The  former  of  these  is  effected  by 
the  spine  being  composed  of  a  number  of  joints,  instead  of  one  in¬ 
flexible  mass  of  bone  ;  and  the  latter  is  also  secured  by  the  mode  in 
which  these  bones  are  joined,  and  the  strength  and  elasticity  of  the 

ligaments  which  bind  them  together. 

°The  length  of  the  back  is  an  important  consideration.  A  long- 
backed  horse  will  be  easy  in  his  paces,  because  the  increased  distance 
between  his  fore  and  hind  legs,  which  are  the  supports  of  the  spine, 
will  afford  greater  room  for  the  play  of  the  joints  of  the  back  ;  but 
what  is  thus  gained  in  elasticity  is  lost  in  strength.  To  secure  great 
speed,  a  long  back  is  always  necessary  ;  but,  for  general  purposes, 
the  short-backed  horse  is  to  be  preferred.  He  will  possess  health  anc. 
strength  ;  for  horses  of  this  make  are  proverbially  hardy.  He  will 
have  sufficient  ease  not  to  fatigue  the  rider,  and  speed  for  every 
ordinary  purpose.  The  back  should  be  depressed  a  little,  immediately 
behind  the  withers,  and  then  continue  in  almost  a  straight  line  to  the 
loins  This  is  the  form  most  consistent  with  beauty  and  strength. 
Some  horses  have  a  very  considerable  hollow  behind  the  withers,  and 
they  are  then  said  to  be  saddle-backed,  as  it  seems  as  if  a  depression 
was'particularly  made  for  the  saddle.  Such  horses  are  evidently  easy 
goers,  for  this  curve  inward  must  necessarily  increase  the  play  of  the 
Joints  of  the  back ;  but,  in  the  same  proportion,  they  must  be  weak 

and  liable  to  sprains. 

The  loins  may  be  considered  as  the  part  which  extends  from  imme¬ 
diately  behind  the  hinder  part  of  the  saddle,  when  properly  placed, 

to  the  rump.  The  width  of  the  loins  is  of  considerable  importance, 
as  regarding  the  strength  of  the  animal,  for  when  large  it  affords  a 
greater  surface  for  the  attachment  of  the  powerful  muscles  of  the 
back  and  loins.  The  union  of  the  back  and  loins  should  be  carefully 
remarked.  There  is  sometimes  a  depression  between  them— a  kind 
of  line  as  it  were,  drawn  across,  which  shows  imperfection  in  the 
construction  of  the  spine,  and  is  regarded  as  an  indication  of  weak¬ 


ness. 
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The  withers  are  formed  by  (he  long  transverse  processes  of  tin 

dorsa  vertebra?,  and  as  their  use  is  to  serve  as  levers  to  muscles  so 
then-  length,  characterized  by  the  height  of  the  withers,  must  be  of 
advantage.  Commencing  at  the  junction  of  the  cervical  and  dorsal 
vertebra?,  the  second  joint  of  the  latter  is  lengthened,  and  inclined 
backward ;  the  third  and  fourth  increase  in  length,  and  the  fifth  i 

,e  °"geSt ;  tlley  then  grat,ually  shorten  to  the  twelfth  or  thirteenth 
winch  becomes  level  with  the  bones  of  the  loins.  ’ 

,„”f  '”‘hers  ,are  general‘y  associ^d  with  good  action  and  great 

termed  ,V  T  7,  ^  hi§h’  °r  the  fore-ha"d  wel1  “ft  as  it  is 

7  10  CelCTity  a'ld  Saf6ty  °f  aCti0n  >  but  as  these 

Me  v  r  a  ioTof  f  "“‘T”  ^  ^  ^  ^  h  3 

eh  efl!  d  ■"  reSPeCt>  The  Uti,i‘-y  °f  the  cart-horse 

chiefly  depends  on  Ins  power  of  depressing  the  fore-quarters  and 

ir:rightr^nto the  c°i,a- 

withers.  "  ,01'  '  W°'k  Sh0UW  haVe  high  and  well-formed 

The  chest  of  the  horse  is  unlike  that  of  the  human  body,  becoming 
narrower  towards  the  lower  part,  and  terminating  like  £  keel  of  a 
ip,  a  form  more  favourable  to  the  flexion  and  extension  of  the  fore- 
egs,  as  well  as  of  the  shoulder  blades,  than  any  other.  It  is  formed 

.  J  6  tne  rlbs’  and  the  sternum,  or  breast-bone.  The  chest 

IS  a  distinct  cavity,  being  separated  from  the  abdomen  or  belly  bv  a 

muscu  ar  partition,  called  the  diaphragm.  It  contains  the  heart  and 

.  “”gS  ;  tlle  °ne  emP,0yed  in  Circulating  the  blood,  and  the  other 
m  restoring  to  it  the  power  of  supporting  life;  and  on  the  size  and 

princtTlf  1  thed  TnS’  ‘he  h6alth  a,Kl  ,he  S“'ength  °f  the  animal 
p  ncipally  depend.  A  moderate  breadth,  with  depth  at  the  girth 

and  a  swelling  out,  or  barrelling,  as  it  is  termed,  behind  the  elbow’ 

w.l  be  the  most  desirable  form.  The  heavy  cart-horse,  whose  power 

o  laugit  is  proportionate  to  the  weight  which  lie  can  throw  into 

he  collar,  requires  the  broa(j  chest>  not  on]y  ^  Wg  wei  ht  be 

nown  more  before,  but  that,  by  the  increased  capacity  of  his  chest, 

le  may  obtain  that  bulk  and  size  which  will  enable  him  to  press  with 
the  requisite  force  upon  the  collar. 

The  next  point  of  consequence  regarding  the  capacity  of  the  chest 
is  e  engt  or  shorlness  of  the  carcass,  or  the  extent  of  the  ribs 
from  the  elbow  backwards.  This  depends  on  (be  purposes  for  which 
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the  horse  is  intended.  If  speed  be  required,  there  must  be  full  room 
for  the  action  of  the  hinder  limbs,  and,  consequently,  a  large  extent 
of  what  is  termed  flank.  When  this  part  is,  however,  too  large,  it 
indicates  weakness ;  because  it  is  usually  the  consequence  of  too  long 
a  back  ;  and  such  a  horse  is  said  to  be  not  well-ribbed-up. 

The  chest,  it  has  been  said,  contains  the  heart— the  great  agent  ot 
circulation,  the  action  of  which  is  altogether  involuntary,  and  inde¬ 
pendent  of  the  will ;  for,  were  it  otherwise,  man  and  the  lower  ani¬ 
mals  might  cease  to  live  at  their  own  discretion.  The  blood,  after 
havincr  traversed  the  system  and  nourished  it,  is  conveyed  to  the 
heart,' by  which  it  is  propelled  to  the  lungs,  to  be  afterwards  again 
conveyed  to  the  different  parts  of  the  frame.  The  organs  by  which 
these  operations  are  carried  on  are  the  arteries  and  the  veins,  the 
former  serving  to  carry  the  blood  through  the  body,  after  having 
been  purified  by  coming  into  contact  with  the  air,  and  the  latter  to 

convey  it  back  again  to  undergo  the  same  process. 

The  arteries  are  composed  of  three  coats,  the  external,  or  elastic, 
the  middle,  which  is  muscular,  and  the  internal,  which  is  membranous, 
being  the  mere  lining  of  the  tube.  The  elastic  coat  is  that  by  which 
these  organs  are  enabled  to  yield  to  the  gush  of  blood,  and  enlaige 
their  dimensions  as  it  is  forced  along  them,  and  by  which  they  also 
contract  again  as  soon  as  the  gush  of  blood  has  passed.  The  arteries 
have  their  origin  in  the  left  ventricle,  or  lobe,  of  the  heart,  and  are 
extended  by  various  ramifications  throughout  the  system,  diminishing 
in  size  as  the  distance  from  the  heart  increases,  until  they  terminate 
by  imperceptibly  small  tubes  over  the  whole  surface  of  the  body. 
They  pour  out  the  perspiration  on  the  skin,  and,  in  the  different 
cavities  of  the  frame,  they  yield  the  moisture  which  prevents  friction. 
In  other  parts  they  terminate  in  glands,  in  which  a  fluid,  essentially 

different  from  the  blood,  is  secreted. 

The  elasticity  of  the  arteries,  and  their  yielding  to  the  gush  of 
blood  passing  through  them,  constitute  the  pulse,  which  is  of  such 
essential  service,  both  to  the  human  practitioner,  and  the  veterinary 
surgeon,  in  ascertaining  the  state  of  their  respective  patients.  The 
number  of  pulsations  in  an  artery  will  give  the  number  of  the  beatings 
of  the  heart,  and  so  express  the  irritation  of  that  organ,  and  of  the 
frame  generally.  In  a  state  of  health,  the  heart  beats,  in  the  cart¬ 
horse,  about  thirty-six  times  in  a  minute,  and  in  the  smaller  and 
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thorough-bred  horses,  the  pulsations  are  forty  or  forty-two.  This  is 
sa,d  o  be  the  standard  pulse, -the  pulse  of  health  .  but  it  varies  .in" 
gu  arly  tn  different  circumstances,  even  when  nothing  can  be  said  to 
be  materially  wrong.  The  beatings  of  the  pulse  may  be  found  in 

",r p  t  !  i,“  ,i“ p«h.P., a, 

J  ,  tvheie  the  submaxillary  artery  comes  from  under  the  jaw. 

he  arteries,  then,  servqTo  carry  the  blood  through  the  body,  but 
after  it  has  fulfilled  the  necessary  functions,  it  is  again  to  be  conducted 
oack  to  the  heart,  and  this  is  accomplished  by  the  veins.  They  have 
out  two  coats,  a  muscular  and  a  membranous,  both  of  which  are  thin 
and  comparatively  weak.  They  are  more  numerous  and  much  larger 
tan  the  arteries,  and,  consequently,  the  blood,  lessened  in  quantity 
by  the  various  secretions  separated  from  it,  flows  more  slowly  through 
them.  It  ts  forced  on  its  course  chiefly  by  the  impulse  at  first  com¬ 
municated  to  it;  partly,  in  the  extremities  and  external  portions  of 

,  6  “an,e’  by  the  Pressure  of  the  “uncles  :  and,  in  the  cavity  of  the 
Chest,  its  motion  is  assisted,  or  principally  caused,  by  the  sudden 

pening  o  the  ventricles  of  the  heart,  after  they  have  closed  upon 

an  driven  out  them  contents,  and  thereby  causing  a  vacuum  which 

he  blood  rushes  on  to  fill.  The  veins  contain  a  curious  valvular 

rue  uie,  vv  nch  is  admirably  adapted  for  preventing  the  blood  from 
taking  a  retrogade  course. 

The  operation  of  blood-letting,  so  important  in  pathology,  is  per- 
Oimed  by  making  an  incision  into  the  veins,  being  thence  called 
venesection.  The  veins  are  selected  in  preference  to  the  arteries  for 

trrrrring- because  theyare  more  ^^.nd 

the  flow  f  bi°1  T  m7  6aSi,y  a'ld  draWn  ‘hem, 

e  flow  of  blood  being,  at  the  same  time,  more  easily  stopped. 

*  e  ..nest  likewise  contains  the  lungs .  They  are  soono-x 

»« ■».«.  .h.  h,„,  . . „  i 

eft,  leaves  less  room  on  that  side  of  the  chest.  Where  the  windpipe 
.n  ers  the  chest,  it  divides  into  two  parts,  one  going  to  each  lung- 
and  when  these  reach  the  substance  of  the  lungs,  they  separate  into 
innumerable  branches,  each  terminating  in  a  bag  or  cell. 

th  T*Ce  of  th« 'unSs  may  ^  shortiy  stated.  In  passing  through 
e  body  the  blood  becomes  essentially  changed  in  its  nature,  having 

8  °Ut  'tS  V,taI  Pnnc,>les  of  hea‘  ‘o  ^e  mass,  and  vitality  to  the 
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muscular  fibre,  besides  having  several  important  secretions  taken  from 
it.  Having  given  out  these  principles,  it  is  returned  by  the  veins, 
and  is  pressed  forwards  into  the  lungs,  circulating  throughout  their 
substance,  and  imbibing,  by  their  contiguity  or  continuity  with  the 
air  vessels,  oxygen  gas  from  the  atmospheric  air  contained  in  them. 
In  return  for  the  oxyen  received,  carbon  is  given  out,  which  passes 
off  in  the  form  of  vapour.  As  the  blood  is  renovated,  so  the  air  it 
acted  on  is  deteriorated,  and  is,  therefore,  expelled  from  the  chest 
to  make  room  for  a  fresh  inhalation,  to  oxygenate  a  fresh  quantity  of 
bl<yod,  and  thus  to  renovate  afresh  the  vital  powers  subservient  to  its 
influence.  The  process  of  respiration  is,  therefore,  performed  by 
alternate  expansions  and  contractions  of  the  chest,  inhaling  and  ex¬ 
haling  repeated  portions  of  air,  from  the  period  of  the  birth  of  the 
animal,  until  the  cessation  of  the  vital  powers. 

The  chest,  it  has  been  said,  is  separated  from  the  abdomen,  or 
belly,  by  the  diaphragm,  which  extends  obliquely  from  the  loins 
to  the  breast  bone.  In  a  state  of  rest,  the  diaphragm  is  convex, 
or  projecting  slightly  forward  towards  the  lungs,  and  concave,  or 
hollow,  backward  towards  the  stomach  and  intestines  ;  but  at  each 
respiration  these  appearances  are  nearly  reversed.  On  the  side  to¬ 
wards  the  chest,  it  is  covered  by  the  membrane  which  invests  the 
lungs,  and  towards  the  belly,  by  that  which  covers  the  intestines.  It 
is  attached  to  the  spine,  and  ribs,  and  the  breast-bone,  by  tendinous 
or  fleshy  expansions,  and  in  the  centre  it  is  composed  of  strong  mus¬ 
cular  fibre.  The  gullet  passes  through  the  diaphragm  on  its  way  to 
the  stomach. 

The  horse  has  one  stomach  only,  and  that  a  very  small  one,  draw¬ 
ing  a  very  wide  line  of  separation  by  this  means  between  his  family 
and  that  of  the  ruminants.  It  is  found  on  the  left  side  of  the  belly, 
lying  upon  the  large  intestines,  its  forepart  close  to  the  liver,  and 
its  left  side  in  contact  with  the  diaphragm.  Being  situated  so  near 
the  diaphragm,  or  great  breathing  muscle,  the  injurious  effects  of  an 
overloaded  stomach,  as  obstructing  respiration,  are  easily  understood. 
It  is  composed  of  a  number  of  muscular  coats,  through  the  agency 
of  which  the  process  of  digestion  is  performed.  On  the  entrance 
of  food  into  the  stomach,  a  peculiar  juice  is  secreted  from  its  folds, 
which,  aided  by  the  muscular  action  of  the  organ  itself,  acts  as  a 
solvent,  and  speedily  secured  the  food  to  a  soft  pultaceous  mass. 
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™tfU-th7  ;eSOlVed  i,,t0  matte1'  Called  ch^<  -Wch  is  conveyed 
111  o  ‘he  crculatmg  system,  and  refuse,  or  excrement,  which  is  con 

veyed  through  the  intestinal  canal,  by  which  it  is  ejected  from  the 

ne“r  °f  thte  h°rSe  Cam’0t  be  regai'ded  ^  the  same  man- 
«e.  as  those  of  ruminating  animals,  or  such  as  have  the  process  of  di 

ges  ion  fin, shed  before  the  food  leaves  the  stomach.  In  the  horse 

e  s  omach  ,s  small  compared  with  the  size  of  the  animal,  and  his’ 

""  °n It  7UU7  ,h6  Sh°Uld  6at  large'^  the  P«*es,  of  diges- 

Lwe  or  thelod  W  ^  ^  ^ 

w  ich  state  it  passes  into  the  small  intestines,  there  to  he  tied 
into  Chyle  and  excrement,  as  has  been  already  stated. 

etvveen  the  stomach  and  diaphragm  is  situated  the  liver,  its  right 

th  -Tn  m  T*  W'th  the  diaPhragm  and  the  right  kidney  and 
the  middle  and  left  divisions  with  the  stomach.  I,  may  also  be  con 

"ffi"  as  a  digestive  organ,  inasmuch  as  it  secretes  a  fluid  whose 
office  appears  to  be  to  quicken  the  intestines.  It  has  been  seen,  that 
the  blood  which  has  been  conveyed  to  the  different  parts  of  the  body 

y  the  arteries  ,s  carried  back  to  the  heart  by  the  veins;  but  that. 

"  is  returned  from  the  stomach,  intestines  and  spleen,  instead  of 
ve  W‘ng  I®0 %  t0  the  heart>  Passes  fost  through  the  liver.  In  tra- 

I  T  i  "'In  flU,id  iS  S6parated  fr0“  the  called  the 

in  the  H  d  F°  n  1  3  d  °f  eXCrement'  the  continuance  of  which 

e  blood  would  be  injurious  ;  but  while  this  is  thrown  off  another 

important  purpose  is  answered, -the  process  „fd,W  •  T 

and,  particularly,  from  the  bile  6 pr°Ces  ofd»nrs promoted; 
fnnrlfr  i  •  b changing  the  nutritious  part  of  the 

,n‘° A,k'  “J  "■’"“‘■s  I,.h, 

tan  mg  little  or  no  nutriment,  is  voided  as  excrement. 

J 1' “"jti  "  ‘t  r*““'  •'» 

frl TuJ f  >'«  ™  »  «p»Urf 

ood,  and  conveyed  into  the  bladder,  from  which  it  is 

IS  The  ,nC,'eaSed  “f11  by  diuretics  than  those  of  most  other 
animals.  There  appears  to  be  a  sympathy  between  the  kidneys  and 

he  skin,  as  when  perspiration  is  copious  and  abundant,  the  discharge 
from  the  urinary  canal  is  inconsiderable.  ®  ' 
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The  Extremities  or  Legs.  The  extremities  of  the  horse  come 
now  to  be  considered.  They  are  those  parts  of  the  frame  most 
essentially  connected  with  the  action  and  value  of  horses,  and  most 
annoyingly  the  subjects  of  disease.  The  extremities  contain  the 
whole  apparatus  of  motion,  and  it  is  with  the  action  and  strength 
and  speed  of  the  horse  that  we  are  most  concerned.  Commencing 
then  with  the  fore-legs,  the  mode  of  junction  with  the  body  comes 
first  to  described. 

The  scapula,  or  shoulder-blade,  connects  the  fore-legwith  the  body. 
It  is  broad,  flat,  and  rather  triangular  bone,  situated  forward  on  the 
side  of  the  chest.  Its  superior  surface  is  furnished  with  a  considera¬ 
ble  cartilage,  by  means  of  which  its  surface  is  augmented  without 
weight,  and  the  posterior  ends  in  a  superficial  cavity  which  receives 
the  head  of  the  humerus,  or  arm-bone.  It  is  divided  externally  into 
two  unequal  portions  by  a  ridge  or  spine  recurring  through  almost 
the  whole  of  its  extent,  and  designed  for  the  attachment  of  important 
muscles.  The  broad  or  upper  part,  having  no  muscles  of  any  conse¬ 
quence  attached  to  it,  is  terminated  by  cartilage. 

The  situation  and  direction  of  the  shoulder-blade  are  deserving 
of  attention.  The  centre  of  action  in  the  shoulders  is  their  common 
centre,  and  the  extent  of  action  of  any  part  moving  on  its  centre,  is 
dependent  on  the  length  of  such  part  ;  the  motion  the  shoulder  enjoys 
is  confined  to  the  perpendicular  backwards,  and  to  as  great  an  eleva¬ 
tion  of  the  muscles  as  they  will  admit  of,  forwards.  It  will  be  there¬ 
fore  evident,  that  the  more  oblique  the  situation  of  the  shoulder- 
blade  the  greater  number  of  degrees  it  can  go  through  ;  it  must  be 
evident,  also,  that  when  the  shoulder-blade  is  long  and  deep,  as  well 
as  oblique,  this  advantage  is  increased.  A  shoulder  having  a  con¬ 
siderable  degree  of  inclination  backward  towards  the  top,  then  appears 
to  be  that  which  is  to  be  preferred.  In  certain  cases,  however,  this  con¬ 
formation,  instead  of  adding  to  the  value  of  the  animal,  is  rather  to  be 
regarded  as  a  defect.  It  is  essential  in  all  horses  in  which  speed  is 
desirable,  but  for  the  purpose  of  heavy  draught  it  is  not  found  ad¬ 
vantageous.  In  the  latter  case  an  upright  shoulder  is  to  be  desired, 
because  its  additional  thickness  gives  additional  weight  to  throw  into 
the  collar,  which  the  power  of  the  hinder  quarters  is  fully  able  to 
accomplish  ;  and  the  upright  position  of  the  shoulder  also  gives  that 
direction  to  the  collar  which  enables  the  horse  to  act  upon  every 
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Part  of  it,  and  that  inclination  of  the  traces  which  will  enable  his 
«e,ght  or  power  to  be  advantageously  employed 

bo^zi^:th^shrd;r'blade  is  the 

an  opposite  direction*  the  sh^S  7“ "  ‘'"t®  f0™ard  in 
extending  from  the  elbow,  or  We""  h  ‘  ^ ^ 

The  fronTb  one  Tntl’  7  ^  ^  °f  *™>  W 

bone  is  called  the  ulna  These  K  US‘  The  hinder 

me  uma.  f  hese  bones  are  united  together  bv  car 

'age  and  ligament,  and  before  the  horse  becomes  old,  the  whole  o^ 
t  ie  aim  consists  of  one  bone  only, 

or  7  7-  C0nSdt7 th;  j°int  °r  j°intS  bet—  'he  arm  and  shank 
O-  is  composed  of  seven  bones,  whose  principal  uses  appear 

and  7  leir  ?  SUr&Ce  °f  aUachment  °f  "gaments  and  tendons, 
and,  b,  they  interrupt, ons,  to  lessen  the  shocks  of  progression 

e  ends  of  all  bones  are  covered  with  elastic  cartilage  to  prevent 

hem  from  injury  by  concussion,  and  in  addition  to  this  the  bones  of 
eknee  are  covered  above  and  below  by  a  thick  coating  of  cartilage 
connected  together  by  strong  ligaments,  but  separated  by  Id’ 
m  mbranes  interposed.  The  concussion  is  thus  spread  over 

hWarmL°s  ^  ^  ^  °f' connexion  rendered 

a  p*:  Trr  °7;  hzr,  r ,y  .-■*■**  * 

be  Dartimlarl  •  sa  entenon  of  safe  going,  it  should 

broket  f  l  eXam'n  ‘°  aSCer'ain  tha‘  the  Skin  haS  not  b^" 

the  ’horse  \V  Whi°h  affeCtS  the  Value  o{ 

,  ‘  °re  cIePendence  is,  however,  to  be  placed  on  the  con¬ 

niption  of  the  fore-extremities  generally,  that,  on  the  absence 
or  presence  of  a  scar  on  the  knee.  But  a  broken  knee  is  always 

of  the  ml  CTStaDCe’  and  Ca”  f°r  the  ”°St  —fu'  observation 
he  make  and  act, on  of  the  animal.  If  it  be  accompanied  by  a 

thick  and  upright  shoulder,  and  legs  far  under  the  horse,  and  low 
enly  action  the  broken  knee  is  just  evidence  of  a  faulty  confor¬ 
mation.  But  ,f  the  shoulders  be  oblique  and  the  withers  high,  and 

the  knlTT  TronSl  the  ani”aI  ,S  not  t0  be  reJeoted  for  a  scar  on 
he  knee,  which  might  occur  with  the  safest-going  horse,  either  i„ 

ie  aik,  or  through  the  mismanagement  of  an  unskilful  rider. 
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The  leg ,  or  that  part  of  the  limb  between  the  knee  and  the  fetlock, 
consists  of  three  bones — a  large  one  before,  called  the  cannon  or 
shank,  and  two  smaller  or  splint  bones  behind.  Ihe  former  of  these 
is  the  straightest  of  the  long  bones,  and  the  most  superficially  situated, 
is  some  parts  being  merely  covered  with  the  skin.  The  small  bones 
are  united  to  the  cannon  by  the  same  sort  of  substance  which  is  found 
in  the  colt  between  the  bone  of  the  elbow  and  the  main  bone  of  the 
arm.  They  reach  from  one-half  to  two-tliirds  of  the  length  of  the 
shank-bone,  and  through  their  whole  extent  are  united  to  it  by  this 

substance. 

It  is  of  importance  to  ascertain  that  this  part  of  the  horse  be  light, 
straight,  and  strong.  Much  stress  is  deservedly  laid  on  the  necessity 
of  this  part  being  wide  when  viewed  laterally.  Viewed  in  front,  its 
being  thin  is  favourable  ;  because,  being  made  up  principally  of  bone 
and  tendon,  any  addition  to  it  beyond  these  must  arise  from  useless 
cellular  matter,  or  otherwise  from  matter  worse  than  useless,  being 
placed  there  by  disease.  Any  thickening  of  the  part  generally  or 
partially  should  be  looked  on  with  suspicion,  as,  if  natural,  likely  to 
interfere  with  motion  without  adding  to  strength  ;  or,  if  accidental, 
as  a  mark  of  acquired  injury  likely  to  remain.  The  back  sinews  of  the 
part  should  not  only  be  large  and  firm,  but  they  should,  like  the  limb 
generally,  be  very  distinct  from  the  knee  to  the  fetlock  ;  in  this  course, 
if  any  thickening  be  observed,  it  betokens  former  injury,  or  exten¬ 
sion  or  interruption  of  ligamentous  fibres  which  usually  have  a  dis¬ 
position  to  recurring  weakness. 

The  pastern  joins  the  foot  and  the  shank  just  described.  The  con¬ 
formation  of  this  part  is  admirably  adapted  to  fulfil  the  important 
offices  which  it  has  to  perform,  and  being  complicated  in  structure 
it  is  extremely  liable  to  injury  and  disease.  The  joint  connecting  the 
cannon  and  pastern  is  called  the  fetlock  joint,  and  the  term  fetlock  is 
also  applied  to  the  back  portion  of  the  pastern  which  is  usually  co¬ 
vered  with  long  hair.  The  bones  of  the  pastern  serve  to  act  not  only 
as  a  spring  to  prevent  concussion,  but  to  throw  the  tendon  of  the  foot 
which  runs  over  them  farther  from  the  centre  of  motion.  The  pas¬ 
tern  bone  is  situated  obliquely  forward,  and  on  this  obliquity  depend 
the  ease  and  elasticity  of  the  motion  of  the  animal ;  nevertheless, 
when  it  is  too  long,  it  requires  great  effort  in  the  tendons  and  ligaments 
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to  preserve  it  in  this  situation,  and  thus  long-jointed  horses  m  ,  i 
more  subject  to  fatigue  and  to  strains  than  others  b° 

The  length  and  obliquity  of  the  pastern  must  vary  according  to 
the  purposes  for  which  the  horse  is  intended.  Swiftness  and  ea 
of  pace  are  generally  concomitants  of  long  and  slanting  paste“t 
tey  are  altogether  unsuited  for  the  purpose  of  heavy  draught.  The 
veiy  crcumstance  winch  enables  the  dray-horse  to  throw  so  much 

unsafe^. '  ’  thr°WS  ^  d™»>  -d  renders  him 

be0remarrkede'Ih0f,the  °f  the  ^--extremities,  it  may 

chest  and  1  ’  T  n  anteri°rIy’  ^  sh°uld  be  widest  at  the 
locks  Th  ,  gradua  y  approach  to  each  other  towards  the  fet¬ 

lock  The  degree  of  width  must  depend  on  the  size  of  the  horse 

and  the  purpose  for  which  he  is  wanted.  The  legs  of  the  draught’ 
I0.se  can  scarcely  be  too  far  apart.  His  rounded  chest  enables  him 
to  throw  more  weight  into  the  collar ;  and  being  seldom  ev 
required  for  speed,  he  wants  not  that  occasionally inched  Z 
sion  of  chest  which  the  circular  form  is  not  ca, edited  to  give  Th0" 
u"  e.  and  hackney  must  have  sufficient  expansion  of  chest  and 
he  legs  sufficiently  wide  apart  to  leave  room  for  the  play  of  the  i’u  “ 
it  depth,  more  than  roundness  of  chest,  is  here  required,  because’ 
e  eep  c  est  admits  of  more  expansion  when  the  horse  is  in  rapid 

“  .'°,n;  l*’  the  breaSt  be  t0°  wide>  ‘here  will  be  considerable 
unsafe.  °Wn  bef°re’  ^  ^  ^  be  ^  in  hand,  and 

be  strairdu 1  Z  7”  7  ^  °ther  °’'  wide  aPart’  theJ  should 

aight.  The  elbow  should  not  have  the  slightest  inclination  in 

wards  or  outwards  If  it  incline  towards  the  ribs,  its  action  will  be 

described  %  7"  7  thr°Wn  °UtWard  when  -tlon,  and 
ciebcnbe  a  curious  and  awkward  course  -  onri  •  •„  • 

t  u  LOU,se5  and  this  will  give  a  necn- 

ZtZiuton’  7“ t0  tbe  rider  and 

toe  w.  11  likewise  be  turned  outward,  which  will  not  only  prevent 

rom  coming  flat  on  the  ground  in  its  descent,  but  be  usually 

c  mpamed  by  cutting.  If  the  elbow  is  turned  outward,  it  is  at- 
tended  by  like  injurious  effects.  The  weight,  in  either  case,  cannot 
be  perfectly  distributed  over  the  foot. 

Viewed  laterally,  the  fore-limbs  should  stand  in  a  perpendicular 
position  from  the  shoulders  downwards,  and  the  toe  should  be  placed 
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perpendicularly  under  the  point  of  the  shoulder,  as  it  is  called.  If 
the  foot  should  stand  beyond  this,  the  action  will  be  confined  ;  and 
when  it  stands  behind  the  perpendicular  line,  the  defect  is  consider¬ 
able,  by  the  removal  of  the  centre  of  gravity  too  much  forward,  by 
which  an  increased  tendency  to  stumble  and  fall  is  entailed  ;  and  as 
this,  in  general,  accompanies  a  want  of  extent  and  obliquity  in  the 
shoulder,  so  it  likewise  lessens  the  speed. 

The  posterior  extremities  differ  much  from  the  anterior,  not  only 
in  their  superior  strength,  and  in  the  different  lengths  and  directions 
of  the  parts,  but  also,  in  some  degree,  in  their  uses. 

A  very  important  characteristic  of  the  breed  of  the  horse  is  the 
situation  of  the  haunch-bone,  the  peculiar  conformation  and  direction 
of  which  serve  to  distinguish  the  blood-horse  from  the  draught-horse. 
In  the  former,  the  line  from  the  setting  on  of  the  tail  to  the  loins  is 
nearly  straight,  or  at  least  very  little  curved,  the  effect  of  which  is  the 
placing  of  the  haunch-bone  in  a  more  slanting  direction — a  direction 
in  which,  as  has  been  stated  in  treating  of  the  fore-legs,  the  muscles 
act  with  most  advantage.  If  the  bones  behind  the  loins,  which  form 
the  continuation  of  the  spine,  took  a  somewhat  arched  form,  as  they 
do  in  the  cart-horse,  it  is  evident  that  the  haunch-bone  must  be 
more  upright,  and,  as  a  consequence,  the  thigh-bone  would  also  be 
more  upright,  by  which  the  speed  of  the  animal  would  be  greatl\ 

impaired. 

Th e  femur,  or  thigh-bone,  joins  the  haunch,  and  it  is  the  largest 
of  the  body  ;  its  vast  indentations  and  risings,  almost  peculiar  to  it¬ 
self,  show  the  great  strength  of  the  muscles  inserted  in  it.  Although 
in  the  action  of  the  hind-legs  there  cannot  be  the  concussion  to 
which  the  fore-extremities  are  exposed — for  the  weight  of  the  body 
is  never  thrown  violently  upon  them — yet  in  the  powerful  action  of 
these  limbs  there  is  much  strain  on  the  joints,  and  in  them  are  found, 
accordingly,  admirable  provisions  against  injury.  The  articulation 
of  the  upper  part  of  the  thigh-bone  is  secured  not  only  by  a  powerful 
capsular  ligament,  and  still  more  powerful  muscles,  but  by  an  admi¬ 
rable  contrivance  resulting  from  a  ligamentous  rope  which  springs  im¬ 
mediately  from  the  middle  of  its  head,  and  is  firmly  fixed  within  the 
socket  of  its  joint.  The  lower  end  of  the  thigh-bone  is  also  compli¬ 
cated  in  its  form,  consisting  of  two  prominences  which  are  received 
into  corresponding  depressions  in  the  next  bone.  Over  this  joint 
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several  muscles  of  surprising  strength  are  extended  I  ,  •  , 
greatly  strengthened.  This  joint  7^’  ’y  wh,ch  ^  is 

human  subject.  J  emresponds  to  the  knee  in  the 

The  lower  thigh-bone,  or,  more  correctly  the  u  u 
from  this  joint  to  the  hock  Iff  g-hone,  reaches 

reverse  of  that  whil, "L  be “  6  "ith  ‘he 

To  insure  speed,  it  must  be  1  T  UPPer  b°ne  and  tlle  Pelvis, 
the  muscle  is  the  ,  g’  °r  'n  ProPorti°“  to  the  length  of 

tt.  o  ”"h“T  ”,  *“?  “  k  •*"■<»  i»«r«  >i» 

. 

a  part  of  the  way  down  calW  tli  ,  /  .  one  extending 

splint  bones  of  the  fore-extremities.  ^  ^  ^  C°rresPonds  WI'lh  the 

-  a  strl^Tnltance"  teWOr*«*-  "hieh 

osseous  structure  of  this  animal  It  if"""  d,sPhjed  in  the 

of  six  bones,  and  sometimes  of  seven  •  „hUe“  “  aSSe“blage 

deer,  there  are  seldom  more  than  fi  ’  p  16  sbeeP>  and 

is  little  motion,  yet  there  is  s  ffi  ^  ^  b°nes  ‘here 

and  to  preserve  the  joints  from  tl  “T  ‘°  8‘Ve  *  Spri"g  *°  the  Pal  ts> 

‘he  hock,  like  those  o  e  ”  ^  Tbe  hone,  of 

fibre.  11,6  k"ee’  are  Un“ed  ‘ogether  by  ligamentous 

Considering  the  pxfpn«mn  „  i 

&  uic  cAiension  and  achnn  nf  nr  •  •  " 

stress  laid  upon  it  mUst  be  exceeding  grl^T’  n'T  ^ 

much  injury  in  rapid  and  powerful  motion  ’  To  t0 

different  bones  are  grooved  into  Pa,l  f  PreVent  this>  the 

cartilage,  by  which  a  great  deal  of  °  ^  TOVered  with  elastic 

readily  diffused  among  them,  beino-  1CUSS10n  ls  avoided  or  more 

effects  as  to  be  rendered  harmless!  ^  *f°t™Ch  dimim'fhed  in  its 

not  only  by  cartilage,  but  by  a  membrane  secretin/theT  "  C°Vere<J 
common  to  all  the  joints  of  the  frame  so  that  ,b  *"°Wa  °T  °“ 

i"to  so  many  distinct  joints  7 

guarded  from  injury,  yet  united  together  by  vlri  ’  ^ 

session  altogether  sufficient  motion  andalth  game",S  P°S' 

strongly  united  as  to  defy  dislocation’.  ^  bei,lg  S° 

The  hind-legs  are  similar  in  structure  „  a 
fore-legs,  .Mel,  h„,  k„„  ,,re^  >•  «» 

The  foot  is  composed  ef  k„  ^ 

2  L 
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ties  of  the  horse,  situated  within  which  is  a  series  of  springs  with  great 
complexity  of  structure,  a  knowledge  of  which  is  no  less  interesting 

that  instructive.  .  , 

The  crust  or  outer, portion  of  the  hoof  serves  as  a  covering  an 

protection  to  the  more  sensible  and  delicate  parts.  It ..  deepest  m 
front,  where  it  is  called  the  toe  ;  shallower  at  the  sides,  which  are 
denominated  the  quarters ;  and  of  least  extent  behind,  wheie  i  is 
termed  the  heel.  It  is  placed  flat  on  the  ground,  but  ascends  ob¬ 
liquely  backwards,  and  possesses  different  degrees  of  obliquity  in 
different  feet.  In  a  sound  hoof,  the  proper  degree  of  slanting  is 
calculated  at  45°.  When  it  is  more  oblique  the  crust  is  said  to  have 
fallen  in,  which  indicates  undue  flatness  of  the  sole,  or  if  the  ob  >- 
nuity  be  very  much  increased,  pumiced  or  convex  sole.  If  it  be  more 
upright  than  the  angle  mentioned,  it  shows  a  contracted  foot,  and  a 
sole  too  concave;  so  that  there  is  no  necessity  to  take  up  the  foot 

in  order  to  ascertain  either  of  these  states  of  it. 

The  crust  of  the  hoof  is  rather  more  than  half  an  inch  in  thickness 
in  front,  and  becomes  gradually  thinner  towards  the  quarters  and 
heels  It  is  thinner  at  the  inner  quarter  than  at  the  outer,  because 
more"  weight  is  thrown  upon  it,  and  it  is  thus  better  able  to  expand  as 
occasion  requires.  It  is  composed  of  numerous  fibres,  running  at  t  e 
toe  in  a  straight  direction  from  the  coronet  to  the  ground,  but  a  ie 
quarters  taking  an  oblique  direction  from  the  heel  forward.  This 
construction  is  best  calculated  to  enable  the  foot  to  expand  when  . 
comes  in  contact  with  the  ground,  and  by  that  expansion  to  permit 
the  gradual  descent  of  the  bones  of  the  foot,  and  obviate  much  con- 
cussion.  The  crust  is  found  to  be  thinner  when  greater  expansion 
takes  place.  The  fibres  are  held  together  by  a  glutinous  substance, 
but  in  such  a  manner  as  to  permit  a  slight  degree  of  separation,  or  to 
bestow  the  power  of  expansion  on  the  foot  ;  and  when  recently  sepa- 
rated  from  the  foot  it  is  an  exceedingly  elastic  substance,  and  very 
tough,  that  it  may  not  break  and  chip  with  the  violence  to  which  it  is 

exposed.  rrv  • 

The  colour  of  the  hoof  is  a  matter  of  some  importance.  1  heie 

a  common,  and  perhaps  a  well-founded  prejudice  against  white  feet. 

White  horn  is  said  to  be  weaker  than  that  of  the  usual  dark  colom, 

and  in  white  feet  the  sole  is  almost  uniformly  flat,  and  the  quarteis 

are  weak. 
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anatomy  and  PHYSIOLOGY. 

In  the  annexed  figure,  which  is  a  re¬ 
presentation  of  a  perpendicular  section 
of  the  foot,  a  is  the  coffin-bone,  situated 
immediately  within  the  crust  of  the 
hoof;  b,  the  navicular  or  nut-bone;  c,  the 
coronary,  or  little  pastern  bone  ;  d]  the 
large  pastern  bone;  *,  the  back  sinew,  or 
great  flexor-tendon  of  the  foot ;  and /re¬ 
presents  the  same  tendon  sliding  over  the  e 
navicular  bone  ;  while  g  shows  its  termi¬ 
nation,  or  connexion  with  the  coffin-bone ; 

h  is  the  elastic  matter  of  the  sensible  frog ;  i,  the  insensible,  or 
orny  iog,  ,  the  horny  sole  which  surrounds  the  sensible  parts  of 

1  he  coffin-bone  adapts  itself  to  the  form  of  the  hoof,  or  rather  is 
adapted  by  nature  to  this  eligible  form.  Surrounding  it,  and  lining 
ie  cast  o  the  hoof,  there  are  linear  indentations  to  which  a  great 
number  of  semi-cartilaginous  leaves  are  attached,  and  terminating  in 
the  most  delicate  expansion  of  horn,  having  much  of  the  appearance 
ot  the  inner  surface  of  a  mushroom. 

Towards  the  heel  this  crust  is  parted  by  the  horny  fro*.  This  is  a 
triangular  portion  ofhorn,  projecting  from  the  sole,  almost  on  a  level 
With  the  crust,  and  covering  and  defending  a  soft  and  elastic  substance, 
called  the  sensible  frog.  It  is  wide  at  the  heels,  and  there  extends 
above  a  portion  of  the  crust,  narrowing  rapidly  as  it  approaches  the 
centre  of  the  foot,  and  terminating  at  a  point  at  somewhat  more  than 
naif  the  distance  from  the  heel  to  the  toe. 

Without  the  frog  on  each  side,  the  fibres  of  the  hoof  are  inflected, 
to  form  what  are  called  the  bars.  They  form  an  acute  angle,  and 
meet  at  a  point  at  the  extremity  of  the  frog,  in  common  with  which 
they  serve  as  a  protection  to  the  foot.  The  remaining  portion  of  the 
lower  part  of  the  foot,  from  the  bars  to  the  outer  edge  of  the  crust, 

IS  called  the  sole.  It  is  not  so  thick  as  the  crust,  than  which  it  is  less' 
brittle,  and  more  elastic.  In  a  well-formed  foot,  this  part  is  always 
considerably  elevated  to  admit  of  due  expansion  on  pressure  being 

applied,  without  being  injured  by  coming  into  contact  with  the 
ground. 
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The  skin  of  the  horse,  like  that  of  most  other  animals,  consists  of 
three  parts,  the  cuticle  or  scarf-skin,  externally,  the  rete  mucomm,  or 
web-like  structure  underneath,  and  the  true  skin.  The  cuticle  is 
that  part  which  we  see  raised  from  the  true  skin  by  tbe  action 
blister.  It  is  produced  by  the  true  skin,  and  is  perforated  by  all  the 
pores  of  the  latter,  whether  exhalant  or  absorbent.  The  rete  muco- 
sum  is  the  substance  to  which  the  animals  owe  their  colour,  the  cuticle 

being  transparent. 

The  object  of  the  skin  being  protection  it  is  remarkable  for  its 
strength,  and  the  tenacity  with  which  it  adheres  to  the  fleshy  and 
muscular  substances  underneath.  Nor  is  it  less  remarkable  for  its 
elasticity,  thus  perfectly  adapting  itself  to  all  states  and  conditions  o 
the  animal.  This  elasticity  is  produced  by  innumerable  small  glands 
which  pour  out  an  oily  fluid  that  softens  and  supples  it.  The  flow  cl 
this  fluid  seems  to  be  impeded  by  either  want  of  condition  or  disease, 
and  hence  the  unthrifty  appearance  an  animal  then  assumes. 

Hair  is  an  invariable  appendage  to  the  skin  in  the  case  of  the  horse 
and  many  other  animals.  It  serves  to  protect  them  from  the  rigours 
of  climate,  and  varies  in  length  according  to  the  degree  of  heat  or 
cold  which  the  animal  is  to  endure.  Examined  by  the  microscope, 
it  is  seen  to  be  a  little  tube,  containing  a  pulpy  matter  which  runs 
through  the  whole  length  of  it,  and  by  which  it  is  fed  and  rendered 
pliant  The  hair  is  not  a  permanent  appendage,  being  annually 
changed  during  the  process  of  moulting,  and  during  the  time  this 
process  is  going  on,  it  usually  affects  the  condition  of  the  horse,  and 

is  attended  by  general  lowness  of  spirits. 

The  colour  of  horses  does  not  depend  on  their  real  skin,  as  with 

man,  but  on  that  of  the  hair,  the  colour  of  which  admits  of  every 
variety.  Of  colour,  as  a  criterion  of  excellence  in  horses,  little  can 
be  said,  as  it  is  altogether  an  inferior  consideration,  except  as  a  matter 
of  taste.  Good  horses  may,  indeed,  be  found  of  every  colour  ;  and 
it  is  far  more  necessary  to  attend  to  the  conformation  and  disposition 

of  the  horse  than  to  his  colour. 


hi. — .diseases  of  the  horse. 

The  anatomical  structure  and  external  conformation  of  the  horse 
have  now  been  briefly  described.  Hitherto  the  healthy  action  of  the 
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ZnztLT  haS  0n'y  COme  Under  0bservati0n>  but  the  diseases  inci- 

structure,  and  a^  ImPor*an*  as  his  complicated 

,am  tne  artificial  state  of  his  present  mode  of  life  „ould 

ea  one  to  expect.  In  his  natural  state,  he  is  free  from  many  dis 
m  W  'Ch  ha\ebe.en  brought  upon  him  by  domestication  and  mis- 
fined^nh^hand"^  ^  ^  ^  treatment  of  these  diseases  was  con- 

.b. ,, 1: ,  1°  srr’/r1  °/""y  ,%|"  <•' 

re  or  tne  animal,  or  of  the  functions  which  the  seveml 
par  s  rave  to  perform  ;  but  now,  that  a  juster  knowledge  of  the 
Peeples  of  pathology  is  becoming  more  general,  it  may  be  expected 
that  an  improved  system  of  veterinary  practicl  wi/be  gradually 

I"  bTfound  d  Pl’aCtlt,0nerS  °f  aCk"°wledSed  talente  are  sometimes 

consulted  But  "T*"7  °f  emCTSenc^’  such  Pe™ns  should  be 
consulted.  But  as  it  ,s  not  always  that  such  a  one  is  within  reach  it 

|S  necessary  that  the  farmer,  and  every  one  interested  in  the  Zt. 

”  .  °  )0rs,es’  should  be  acquainted  with  the  prevailing  diseases 

fore  ,.m  •  •  To  SUPP'y  such  a  desideratum,  there- 

fore,  a  concise  account  of  the  diseases  of  the  horse,  with  their  annro 
pnate  remedies,  will  be  given  in  this  place.  PP 

In  treating  of  the  subject  of  diseases,  the  arrangement  adopted  in 
re  preceding  part,  namely,  that  of  dividing  the  carcass  into  head 

,  trUfnk’.  and  extremities,  may  be  conveniently  pursued.  But 
ore  entering  on  the  diseases  incidental  to  these  several  parts,  such 

Will,  with  propriety,  come  first  under  consideration. 

Wounds.  The  importance  and  danger  of  wounds  vary  according 

»«i t  r, u "» 

DivWo,  „f  Ih,  mZlk r  ‘ZZZZ ,1“""'"’  “J  P'”"P'' 

lesion  of  H,a  ii  h  necessary  concomitant  of 

s  on  of  the  smaller  arteries  and  nervous  trunks,  may  oppose  more 

i  i  B  °  ,T’  bUt  neUher  «  *"•  «  serious  deZ  ! 

,  Ut  S’7  d  “7  of  tbe  grater  arterial  or  venous  trunks  be 
opened,  any  of  the  cavities  of  the  body  be  penetrated,  or  the  internal 
organs  share  in  the  injury,  the  wound  must  be  considered  as  present¬ 
ing  tokens  of  immediate  risk.  One  of  the  results  of  every  wound 
nn  ess  when  it  affects  a  part  not  naturally  endowed  with  sensibility’ 
as  the  horny  crust  of  the  hoof,  is  the  sensation  of  pain.  Farther,  I’ 


518 


TOE  HORSE 


all  the  organs  admit  in  their  texture  a  greater  or  smaller  number  of 
vessels,  no  wound  can  occur  without  an  effusion  of  some  part  of  the 
circulating  fluid.  And,  lastly,  the  greater  part  of  the  tissues  of  the 
body  being  endowed  with  a  degree  of  contractility,  another  ge¬ 
neral  result  of  a  wound  is  the  separation  of  its  sides,  to  an  extent 
proportioned  to  the  magnitude  of  the  injury,  and  to  the  degree  of 
contractile  force  possessed  by  the  wounded  part. 

Nature  establishes  the  cure  of  wounded  parts  in  two  ways.  The 
one  process  is  that  of  immediate  adhesion,  which  is  accomplished  in 
a  few  days,  when  the  wound  is  technically  said  to  have  healed  by  the 
first  intention.  The  other  is  by  the  slower  means  of  suppuration  and 
granulation,  through  which  the  wound  is  gradually  filled  up,  and  a 
cicatrix  ultimately  formed  ;  the  process  being  then  entitled  the  cure 
by  the  second  intention. 

The  conditions  which  are  favourable  to  the  healing  of  a  wound  by 
the  first  intention  are  rest,  approximation  of  the  divided  surfaces, 
cessation  of  haemorrhage,  and  seclusion  from  the  contact  of  the  air. 
These  conditions  being  obtained,  there  follows,  for  a  few  hours  after 
the  accident,  a  discharge  from  the  wounded  vessels  of  a  serous  or 
watery-looking  fluid,  which  then  changes  into  an  effusion  of  what  is 
termed  coagulable  lymph.  This  substance  displays  a  strong  tendency 
to  organization,  and,  being  gradually  thickened  by  the  absorption  of 
its  thinner  parts,  it  serves  as  a  glue  to  bind  together  the  cut  surfaces, 
which  is  generally  accomplished  at  the  end  of  two  or  three  days, 
though  the  union  be  not  as  yet  perfect.  Through  this  lymph  the 
blood-vessels  prolong  themselves,  and  the  organization  of  the  new 
matter  being  at  length  established,  the  cure  may  be  said  to  be  com¬ 
pleted,  the  whole  process  usually  occupying  less  than  a  week.  The 
cure  by  the  first  intention  is  that  which  ought  to  be  attempted  on 
every  occasion  when  there  is  the  slightest  prospect  of  its  success,  as 
it  may  be  effected  with  greater  expedition,  and  presents  a  small  scar, 
the  part  remaining  being  clothed  with  original  skin,  a  covering  much 
better  than  any  substitute  which  can  be  formed  to  supply  its  place. 

But  if  it  should  prove  impossible  to  attain  the  conditions  necessary 
for  completing  the  union  by  the  first  intention,  the  appearance  of  a 
different  series  of  phenomena  may  be  looked  for.  Ihe  pain  arising 
from  the  injury  continues,  and  increases  in  intensity,  and  towards  the 
beginning  of  the  second  day  after  the  accident,  other  symptoms  of 
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inflammation  show  themselves,  such  as  the  increased  heat  and  red* 
ness,  with  swelling  of  the  parts  closely  adjoining.  The  discharge  is 
at  first  thin  and  nearly  colourless,  though  sometimes  tinged  with 
blood,  and  afterwards  the  surface  becomes  covere  with  an  effusion 
of  lymph.  About  the  third  day  there  begin  to  display  themselves  a 
number  of  minute  red-coloured  cones,  soft,  and  bleeding  on  the 
slightest  contact,  which  denote  the  commencement  of  the  process  of 
organization  in  the  effused  lymph,  and  are  known  by  the  name  of 
granulations.  These,  on  being  subjected  to  maceration,  appear  to  be 
composed  merely  of  cellular  tissue,  and  do  not  present  any  analogy 
in  point  of  structure  with  the  particular  organ  from  which  they  pro¬ 
ceed,  or  of  which  they  are  henceforth  destined  to  become  a  part. 

In  the  meantime,  the  discharge  becomes  opaque,  and  of  a  yellow- 
ish-white  colour,  possessing  the  other  properties  of  what  has  been 
termed  purulent  matter,  and  becoming  thicker,  more  viscid,  and  of  a 
purer  white,  as  the  cure  advances.  The  process  of  granulation  now 
proceeds,  until  the  whole  cavity  of  the  wound  be  filled  up  with  the 
newly-generated  substance.  A  thin  blue  pellicle  is  then  observed  at 
the  edge,  which  increases  in  breadth,  and,  proceeding  from  the  cir¬ 
cumference  to  the  centre,  gradually  completes  the  covering  of  the 
wound.  During  this  period  the  sensibility  of  the  wounded  part 
decreases,  and  the  heat  and  painful  distention  disappear  as  the  inflam- 
mation  subsides.  The  newly-formed  cellular  tissue  acquires  a  con¬ 
tractile  power,  by  which  the  wound  is  curtailed  in  its  dimensions, 
and  the  divided  surfaces  are  brought  close  together,  the  bond  of 
union  finally  putting  on  a  fibrous  appearance  and  consistency.  Lastly 
the  newly-formed  skin,  from  being  of  a  blue  colour,  delicate  in  its 
texture,  and  highly  vascular,  becomes  changed  into  a  dense,  firm, 
and  almost  insensible  substance,  contracting,  at  the  same  time,  its 
dimensions  still  farther.  With  this  concludes  the  healthy  and  natural 
process  of  cure  by  the  second  intention,  which,  it  may  be  observed, 
admits  of  division  into  three  stages  ;  namely,  those  of  inflammation, 
usually,  in  large  wounds,  accompanied  by  general  sympathetic  fever, 
and  lasting  from  three  to  six  days ;  of  suppuration,  the  duration  of 
which  is  irregular;  and  of  cicatrization,  by  which  the  healing  of  the 
wound  is  at  length  fully  accomplished,,  Such  are  the  series  of  phe¬ 
nomena  presented  during  the  different  stages  from  the  period  of  the 
infliction  of  the  wound,  until  the  cure  is  finally  accomplished. 
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The  treatment  of  wounds  is  somewhat  different  according  to  the 
different  circumstances  under  which  they  occurred,  as  these  determine, 
in  a  great  measure,  the  amount  of  injury  inflicted.  The  main  ob¬ 
ject  in  the  greater  number  of  cases  of  incised  wounds  ought  to  be 
to  obtain  an  union  by  adhesion.  Wounds  cannot  be  said  to  be  ca¬ 
pable  of  union  by  adhesion,  unless  they  are  recent,  and  their  margins 
can  be  brought  into  close  approximation.  The  first  care  in  dressing 
a  wound  of  this  description  ought  to  be  directed  towards  ascertain¬ 
ing  its  extent  and  depth,  and  the  precise  nature  of  the  parts  involved, 
by  gently  separating  its  sides,  washing  away  the  blood  by  which  it  is 
covered,  and  removing  all  foreign  substances,  such  as  sand  or  other 
matters,  should  any  be  present.  The  two  sides  of  the  division  must 
then  be  brought  into  contact,  and  so  carefully  retained.  For  this 
purpose,  in  very  slight  cases,  when  the  injury  extends  only  to  the  skin, 
or  the  tissues  immediately  subjacent,  the  use  of  adhesive  plasters, 
either  alone  or  aided  by  a  uniting  bandage,  may  be  sufficient,  and,  in 
such  cases,  they  ought  to  be  preferred  ;  but  it  will  be  generally  re¬ 
quisite,  in  considerable  wounds,  that  one  or  more  sutures,  or  stitches, 
should  be  employed. 

The  precise  method  to  be  employed  in  dressing  a  wound  made  by 
incision  must  be  adapted  to  the  particular  nature  and  situation  of  the 
injury.  If  a  bandage  can  be  applied  so  as  to  keep  the  edges  of  the 
wound  in  contact,  it  ought  to  be  preferred  as  the  least  irritating 
dressing.  W7hen  its  use  is  not  likely  to  be  attended  with  advantage, 
strips  of  adhesive  plaster  come  next  in  order  as  fitted  to  promote  the 
sanative  union  ;  but  it  is  only  in  slight  cases  that  their  unassisted 
use  is  likely  to  prove  efficient.  The  suture  must  be  had  recourse  to 
only  when  the  other  methods  are  insufficient  or  impracticable ;  but 
the  stitches,  in  large  wounds,  should  be  always  assisted  by  the  use  of 
plasters.  It  is  scarcely  necessary  to  add,  that  wherever  one  kind  of 
dressing  can  be  made  to  assist  another,  they  ought  to  be  combined 
as  circumstances  may  admit  or  require. 

It  will  seldom  be  necessary  to  attempt  the  removal  of  the  dress¬ 
ings  before  the  second,  or  more  frequently  the  third  day  after  they 
have  been  applied.  Care  must  now  be  taken  not  to  expose  the  ani¬ 
mal  to  unnecessary  torment,  or  the  still  imperfect  cicatrization  to  risk 
of  damage,  by  hasty  or  violent  handling.  The  dressings  should  be 
softened  by  tepid  water  when  they  adhere  through  the  hardening  of 
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effused  blood  or  other  matter  ;  and  when  plasters  have  been  applied, 
they  should  be  removed  by  raising  their  extremities,  and  pulling  them 
from  each  side  to  the  line  of  the  wound,  so  as  to  avoid  all  danger  of 
reopening  it.  Long  exposure  and  much  handling  of  the  wound 
should  be  avoided.  The  injured  parts  should  be  lightly  washed  be- 
foie  the  application  of  fresh  dressings,  as  want  of  cleanliness  will 


often  piove  a  serious  obstacle  to  the  cure.  The  mode  of  treatment 
which  has  been  described  will,  in  most  cases,  prove  successful ;  but 
if,  after  exposing  it  to  a  fair  trial,  it  be  found  that  the  wound  shows 
no  tendency  to  unite,  another  mode  of  treatment  may  be  requisite. 

The  injury  is,  in  this  case,  healed  by  the  slower  process  of  suppu¬ 
ration  and  granulation. 

W henever  the  margins  of  an  incised  wound  cannot  be  brought 
into  close  contact,  and  its  surface  covered  by  sound  integuments, 
there  can  be  no  hope  of  a  cure,  excepting  through  the  medium  of 
the  suppurative  process.  A  wound  may  be  in  this  condition,  either 
through  a  loss  of  substance  which  may  characterize  the  injury, 
through  neglect  in  the  first  treatment,  or  through  such  conditions  of 
the  general  system  or  of  the  parts  injured,  as  are  known  to  be  un¬ 
favourable  to  the  adhesive  union. 

In  the  ease  of  the  adhesive  union  being  impeded  by  an  excess  of 
what  may  be  termed  simple  healthy  inflammatory  action,  evinced  by 
considerable  swelling  in  the  parts  adjoining  the  wound,  and  by  the 
prominent,  firm,  and  vividly  red  appearance  of  the  granulations  on  its 
surface,  this  will  ordinarily  be  best  allayed  by  the  use  of  warm  fo¬ 
mentations  or  poultices.  But,  in  some  cases,  it  may  be  necessary  to 
nave  recourse  to  general  or  local  blood-letting,  and  a  restricted  diet ; 
and,  on  the  action  being  subdued  to  its  proper  pitch,  dressings  with 
simp  e  ointment,  repeated  daily,  will  serve  to  complete  the  cure.  The 
use  of  caustic  and  irritating  applications  to  wounds  in  this  state,  and 
indeed  to  wounds  generally,  does  not  in  any  degree  contribute  to  the 
healing  of  the  part;  and  they  inflict  much  unnecessary  torture  on 
the  animals  to  which  they  are  applied. 


Should  the  inflammatory  action  still  be  in  active  progress,  the 
object  must  be  to  reduce  the  morbid  state  of  excitement  to  the  just 
standard.  For  this  purpose  fomentations  and  emollient  poultices  will 
be  necessary,  and  the  fomentations  should  be  repeated  at  least  twice 
daily,  morning  and  evening,  for  half  an  hour  at  a  time,  and  the  sore 
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should  be  covered  during  the  intervals  with  warm  poultices  frequently 
repeated.  When  the  irritability  lessens,  and  the  sore  assumes  a 
healthy  appearance,  a  piece  of  soft  dry  lint  may  be  placed  between 
it  and  the  poultices,  which  may  soon  be  altogether  discontinued. 

But  should  the  action,  on  the  other  hand,  be  deficient,  recourse 
must  be  had  to  stimulating  applications,  such  as  the  common  resinous 
ointment,  or  lotions  composed  of  camphorated  spirits,  or  of  some  of 
the  warm  tinctures.  The  repeated  moderate  application  of  lunar 
caustic  will  often  be  highly  useful  in  this  kind  of  sore,  and  washes 
composed  of  white  or  blue  vitriol  in  solution  may  sometimes  advan¬ 
tageously  supply  the  place  of  spirituous  lotions.  But  never,  even  in 
this  condition  of  a  wounded  part,  should  the  sore  be  crammed  with 
powdered  blue  vitriol,  or  similar  substances,  as  is  sometimes  recom¬ 
mended.  The  indolent  condition  of  wounds  being  one  which  is 
usually  brought  on  by  some  morbid  state  of  the  system,  regard  must 
be  had  to  the  general  health  of  the  animal  under  treatment.  As  in 
the  former  case,  bandages  will  now  be  necessary ;  but  in  suppurating 
wounds  with  an  excess  of  action,  they  should  be  applied  loosely,  as 
the  parts  would  suffer  by  constriction.  In  such  as  show  deficient 
action  a  moderate  degree  of  tightness  is  advisable,  and  often  of  great 
service.  In  the  healthy  suppurating  wound,  bandages  should  not 
exercise  a  greater  pressure  than  is  sufficient  to  keep  them  in  their 
place.* 

Strains.  WThen  any  particular  part  has  undergone  excessive  ex¬ 
tension,  it  is  denominated  a  strain  ;  and  those  parts  which  are  liable 
to  such  accidents  are  the  muscles,  ligaments,  and  tendons,  with  their 
appendages.  Such  over-distention  may  proceed  from  slips,  blows, 
or  from  hard  or  violent  exercise,  by  which  the  muscular  or  tendinous 
fibres  are  overstretched,  and  sometimes  ruptured  or  broken.  In  order 
to  form  a  just  idea  of  the  nature  of  this  affection,  we  have  only  to 
consider  that  the  parts  affected  are  composed  of  an  assemblage  of 
elastic  fibres,  having  a  certain  power  of  their  own  to  contract  and 
extend  themselves  ;  and  that  this  function  has  been  forcibly  impaired 
by  an  increased  degree  of  distention  to  which  the  elastic  power  was 

*  For  further  information  on  the  nature  and  treatment  of  wounds,  see  an  admi¬ 
rable  article  in  the  Quarterly  Journal  of  Agriculture,  vol.  iv.  from  which  the 
preceding  remarks  have  been  for  the  most  part  abridged. 
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unable  to  extend.  Strains  are,  however,  generally  of  a  more  serious 
nature  than  those  injuries  arising  merely  from  excessive  extension, 

and  often  depend  on  a  rupture  of  the  parts  affected  as  well  as  their 
over-distention. 

T  he  tieatment  of  this  class  of  injuries  must  depend,  in  a  great 
degree,  on  the  situation  of  the  parts  affected.  Bleeding  and  rest  are 
usually  the  effective  remedies,  and,  if  resorted  to  at  an  early  stage, 
will  seldom  be  unsuccessful  It  must  be  evident,  however,  that  in&all 
violent  strains  of  either  tendons  or  muscles,  whatever  opinion  may 
have  been  entertained  of  bathing  and  anointing  with  favourite  reme¬ 
dies,  which  often  succeed  in  slight  cases  in  which  bandaging  alone 
would  have  answered  ;  it  is  the  latter,  with  proper  resting  of  the  re¬ 
laxed  fibres  until  they  have  thoroughly  recovered  their  tone,  that  is 
chiefly  to  be  depended  on.  From  the  nature  of  the  injury,  rest 
would  appear  to  be  indispensably  necessary  towards  effecting  a  cure, 
and  in  practice  this  is  found  to  be  the  case.  Emollient  poultices  are 
sometimes  applied  with  advantage  in  the  case  of  strains  of  a  serious 
natuie.  Attention  must  also  be  paid  to- the  general  health  of  the 
horse  at  the  period ;  he  is  to  be  kept  on  low  diet,  and  his  bowels  are 
to  be  kept  in  a  proper  state,  by  medicine  if  necessary,  as  being  es¬ 
sential  to  healthy  action  of  any  description.  If,  from  the  situation 
of  the  parts  affected,  the  animal  is  able  to  move  about,  he  may  with 
propriety  be  turned  out  to  a  convenient  grass  paddock  ;  but  care 
must  be  taken  that  he  is  secured  from  annoyance  and  excitement,  as 
an  instance  of  over-exertion  during  the  period  of  convalescence  may 
retard  the  recovery  of  the  animal. 

Inflammation.  This  is  a  disease  or  affection  consisting  in  an  in¬ 
creased  circulation  of  the  blood,  arising  from  irritation,  external  or 
internal,  local  or  general.  It  seems  to  arise  from  an  affection  of  the 
blood-vessels,  and  perhaps  from  a  peculiar  state  of  the  blood  itself. 
Vaiious  circumstances  may  be  regarded  as  conducive  to  inflamma¬ 
tion  ;  but,  whether  general  or  local,  it  is  usually  brought  on  by  inor¬ 
dinate  excitement,  such  as  over-feeding,  excessive  heat,  the  reaction 
pioduced  after  cold,  and  the  reaction  produced  after  inordinate 
exertion. 

General  or  diffused  inflammation  is  attended  by  an  increased  action 
of  the  heart  and  arteries,  accompanied  with  an  increase  of  heat.  In 
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some  instances  when  the  fever  is  purely  symptomatic,  and  dependent 
on  the  inflammation  of  some  important  organ,  as  of  the  lungs  01  in¬ 
testines,  the  circulation  appears  retarded  rather  than  increased,  from 
interruption  arising  to  its  passage  through  the  heart. 

Local  or  confined  inflammation  is  also  dependent  on  an  affection  of 
the  blood-vessels,  but  confined  chiefly  to  those  of  the  part  affected. 
The  principal  symptoms  are,  heat  in  the  part,  or  ovei  the  whole 
system,  pain,  swelling,  redness,  an  accelerated  pulse,  and  a  dryness  of 
the  skin.  The  first  is  caused  by  the  reciprocal  action  and  reaction 
of  the  solids  and  fluids.  The  irritation  on  the  fibres  increases  the 
action  of  the  vessels,  the  velocity  of  the  fluids  is  thereby  quickened 
through  them,  and  thus  heat  is  produced.  The  pain  is  a  consequence 
of  the  great  distention  of  the  vessels  in  a  part  already  become  preter- 
naturally  sensible.  The  swelling  is  not  caused  by  obstructed  blood, 
as  is  often  supposed,  but  by  the  excess  of  heat  distending  the  cellulai 
membrane  ;  though  swelling  is  not  essential  to  inflammation.  The 
redness  proceeds  from  the  quantity  of  blood  brought  to  the  part;  but 
this  symptom  is  not  always  to  be  distinguished  in  the  lower  animals. 
The  quickened  pulse  proceeds  from  that  law  in  nature  by  which  the 
heart  always  increases  its  efforts  to  free  its  subservient  vessels  from 
any  injury  they  sustain  from  accidental  or  unnatural  irritation.  The 
dryness  of  skin  arises  from  the  stricture  of  the  capillary  vessels, 
whose  use  is  nearly  abolished  by  the  irritation  under  which  they  are 
labouring. 

Inflammation  sometimes  soon  goes  off,  at  others  it  is  removed  with 
difficulty,  and  it  frequently  terminates  in  other  diseases.  In  the 
horse  its  progress  is  exceedingly  rapid,  for  which  reason  the  most  de¬ 
cisive  and  speedy  remedies  are  called  for,  especially  in  all  cases  of  in¬ 
ternal  inflammation.  With  respect  to  its  removal  there  is  only  one 
general  method,  which  is,  that  of  lessening  or  removing  the  irritation, 
and  diminishing  the  increased  afflux  of  the  humours.  But,  at  the 
same  time,  regard  should  be  had  to  the  structure,  situation,  and  con¬ 
nexion  of  the  parts,  the  antecedent  causes  of  the  disease,  and  the 
state  of  the  animal. 

From  the  nature  and  causes  of  inflammation,  the  remedy  would 
appear  to  consist  in  the  use  of  bleeding  and  purgatives.  All  other 
remedies  are  unimportant  compared  with  bleeding ;  and  in  local  in¬ 
flammation,  local  bleeding  will  be  resorted  to.  This  will  at  once 
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° !8C,  the  raP'dlty  ofthe  disease,  and  may  altogether  in  many  cases 
su  aue  It;  at  ail  events,  it  will  rarely  return  with  the  same  degree 

°  ,ntens,ty;  but  “  is  ‘0  be  observed,  that  it  should  take  place  at  an 
eaily  stage  of  the  disease,  and  the  practitioner  need  not  hesitate  to 

effoH  7  J'  T,he  C'rCU,ation  beinS  Iessened  by  these  means,  an 
i  t  is  to  be  made  to  remove  something  from  the  bowels,  the  re- 

ention  of  which  would  increase  the  general  irritation  and  fever.  In 
certain  cases,  however,  much  judgment  is  necessary  in  determining 
whether  .purgative  may  be  beneficial  or  injurious,  "in  inflammation 
of  the  ungs  or  bowels,  it  should  never  be  given,  as  a  sufficient  de- 
gtee  of  irritation  is  already  in  operation,  and  by  increasing  it  by 
means  of  a  purgative,  such  a  degree  of  inflammation  might  be  pro- 
uced  as  would  speedily  have  a  fatal  termination. 

In  cases  of  external  inflammation,  it  is  often  difficult  to  decide 
whether  a  cold  or  hot  application  should  take  place  to  the  part.  The 
ormer  is  intended  to  diminish  the  irritation  of  the  part  by  a  re¬ 
duction  of  temperature,  and  is  to  be  preferred  in  the  early  stao-e  of 
the  disease,  especially  when  it  is  not  deeply  seated  ;  but  in  more  for¬ 
midable  cases,  the  latter  will  be  properly  resorted  to  with  a  view  of 
piomoung  perspiration,  and  thus  lessening  the  tension  and  swelling 
Ot  the  part  and  abating  the  disease.  ° 

.  f6PeK  Fever  is  a  consequence  of  increased  arterial  action,  either 
Without  any  local  affection,  or  in  consequence  of  the  sympathy  of  the 

system  with  inflammation  in  some  particular  part.  The  first  is  pure 
ever,  and  is  of  rare  occurrence;  the  latter  is  called  symptomatic 
fever,  and  ,t  ,s  generally  present  in  every  case  of  high  inflammatory 

The  treatment  to  be  adopted  in  this  case,  is  similar  to  that  in  in- 
ammation.  Blood  is  to  be  taken  from  the  animal  until  the  svstem  is 
a  ecled,  after  which,  a  mild  purgative  may  be  administered'  morn- 
-ng  and  night,  until  the  bowels  are  slightly  relaxed.  Digitalis,  emetic 
arar,  am  nitre  are  to  be  given  as  accompaniments,  and  these 
may  give  way  to  white  hellebore,  in  doses  of  half  a  drachm  twice 

!"  ay-  ,the  event  of  any  tendency  to  inflammation  of  the 
ungs,  warm  clothing  will  be  essential,  but  perfect  ventilation  must  be 
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1.  Diseases  of  the  Head . 

The  diseases  of  the  head  are  numerous,  and  often  of  such  a  nature 
as  to  baffle  the  most  skilful  exertions  towards  a  cure.  The  parts 
liable  to  be  affected  are  the  brain,  the  eyes,  and  sometimes  the  mouth. 
The  bones  forming  the  cavity  have  also,  in  peculiar  cases,  been  frac¬ 
tured,  but  this  is  of  rare  occurrence  ;  and  it  is  fortunate  that  it  is  so, 
for  it  is  invariably  fatal. 

Meagrims.  This  disease  is  the  consequence  of  a  too  full  habit, 
and  an^obstruction  of  the  blood-vessels  of  the  brain.  The  arteries 
pursue  their  course  to  this  organ  in  a  strangely  winding  and  circuitous 
manner,  and  in  certain  parts  of  their  course  they  do  not  admit  of 
enlargement  to  any  considerable  extent;  yet,  from  various  causes, 
more  than  the  requisite  portion  is  occasionally  sent  to  the  head,  and 
thus  the  larger  vessels  of  the  brain  will  be  too  long  and  injuriously 
distended,  and,  what  is  of  more  consequence,  the  small  vessels  which 
run  through  the  substance  of  the  brain  will  be  enlarged,  and  the 
bulk  of  the  brain  itself  will  be  increased.  This  will  materially  inter¬ 
fere  with  the  healthy  action  of  the  nervous  system,  and  produce, 
almost  without  warning,  loss  of  power  and  consciousness.  .  The  dis¬ 
ease  may  be  produced  from  over-exertion  on  a  journey  during  hot 
weather,  or  from  some  negligence  in  the  mode  of  adjusting  the  har¬ 
ness  about  the  head  and  neck,  by  which  the  circulation  is  impeded. 
But  this  will  only  occur  with  horses  naturally  predisposed  to  the 

disease. 

Meagrims  being  the  result  of  a  too  full  habit  of  body,  bleeding  is 
the  most  efficacious,  and  almost  the  only  remedy  which  can  be  em¬ 
ployed.  At  the  moment  of  attack,  three  or  four  quarts  of  blood 
should  be  taken  from  the  neck  vein,  and  this  will,  in  general,  procuie 
relief.  The  bowels  should  afterwards  be  kept  open,  and  it  will  be  of 

service  to  allow  the  horse  a  run  at  grass. 

Inflammation  of  the  Brain ,  or  Brain  Fever ,  is  a  very  formidable 
disease.  It  shows  itself,  in  general,  by  disinclination  to  food  and 
motion,  drowsiness,  accompanied  by  heaviness  and  closing  of  the 
eyelids,5  with  moisture  and  redness  of  them,  and  also  of  the  linings 
of  the  mouth  and  nose.  Sometimes  these  symptoms  increase,  until 
the  horse  becomes  comatose,  and,  after  a  few  frightful  struggles,  he 
sinks  to  rise  no  more.  In  these  cases,  the  pulse  is  liable  to  be  op- 
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pressed  instead  of  increased,  as  is  usual  in  inflammation  ;  but  most 
requent  y,  a  ter  the  first  stages,  he  becomes  furious,  plunges  about 
an  is  Vicious  to  himself  and  others,  approaching  to  a  state  of  mad- 
ress,  in  which  state  he  continues  till  he  sinks  from  his  own  exertions 

le"  ®  nS6S  aga'n  t0  renew  Ilis  violence.  Hence  the  term  mad 
staggers  is  frequently  applied  to  the  disease. 

eithTereaCnUr  T*  ^  ^  hnmediate  <*»«  is 

an  original  accumulation  of  blood  within  the  brain  nr  .1 
removal  of  the  inflammation  of  some  organ  to  the  bn  \ 

"Kite  cause,  it  is  often  brought  on  by  too  full  feeding  without  suffi 
and  -t  T’  Par‘'CUlar,y  horses  at  time  working  very  hard 

aEen,  is  almost  as  imnorfanf  nc  th ^ 

Aperient  medicine  should  then  be  given  and  that  1  ^  7‘ 

quickest  should  be  preferred  Tb •  §  ^  10Se  actlon  ls 

at  thn  f  a  preferred.  This  will  be  the  croton  nut,  powdered 

the  time,  and  given  m  a  drink,  in  a  dose  of  half  a  drachm  and  fol 

lowed  by  smaller  doses  often  grains  each,  every  six  ”’r  hb 
r^ofi^i  f  oap  and  waterj  j 

P  ned.  Such  medicines  should  afterwards  be  given  as  have  a  ten 
oZod  toT  wrCU‘ati0U’  and’  ‘ha  determination 

or  ^ keTL  AThhe '  d'SeaSe  haV'ng  its  orlg'n  in  the  brain  is  tetanus, 

to  which  rhorsetlZt  ^m°V;TdfUl  »“d 

muscles  of  the  jaw  are  earliest  and  LTt  ^ 

s  *  ~  r 

nerves  and  „„  „  ?  18  evidently  an  affection  of  the 

and  may  be  postponed  until  the  wound  is  nearly,  or  quite  whole^"’ 

etanus  being  the  result  of  a  wound,  the  first  sten  to  n 

should  be  to  increase  the  irritation  of  the  wounded  ’  ‘ 7V th  CU''e 
plication  of  caustic,  or  by  making  a  deeper  incision,  obser^g  toLTp 
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the  wound  open  by  a  little  digestive  ointment.  The  new  in 

thus  produced  may  lessen  or  remove  the  old  one.  n  rea  in 

constitutional  disease,  efforts  must  be  made  to  tranquillize  the  system 
and  the  most  powerful  agent  is  bleeding,  which  will  serve  to  allay  the 
irritation.  Temporary  relaxation  of  the  spasm  w,  at  east  folio  , 
and  this  will  give  an  opportunity  of  allaying  it  sti  m  er  y 
Sic.  Croton,  as  being  the  most  active  purgative,  should  hen  be  ad¬ 
ministered  in  a  dose  of  half  a  drachm,  and  repeated  ,n  doses  of  te 
grains,  at  intervals  until  it  operates.  The  operation  of  ie  p  y 
may  be  assisted  by  injections  of  aloes  dissolved  in  warm  wa  e,. 

The  whole  of  the  spine  should  be  blistered,  thiee  01  our  e 
wide.  The  horse  being  placed  in  a  warm  stable,  and  weU  clothe  . 
Opium  may  afterwards  be  administered  with  a  view  of  st, 11  further 
allaying  the  irritation,  in  a  dose  of  a  quarter  of  an  ounce,  reduced 
powder,  and  made  into  a  drink  with  gruel ;  and  an  additional  drachm 

mav  be  given  every  six  hours  after. 

The  Diseases  of  the  Eyes  are  not  numerous,  but  they  are  destruc¬ 
tive,  being  frequent  in  their  appearance,  sadly  obstinate,  and  often 
baffling  all  skill  towards  effecting  a  cure,  lhe  eye  o  t  ie  °”e> '"f 
deed,  appears  to  be  more  naturally  disposed  to  lsease  i  tan 

anv  other  of  the  domestic  animals. 

The  eye  is  occasionally  wounded  through  the  -advertence  or  care- 

lessness  of  the  attendant ;  but  the  injury  more  usually  extends  to 
'“rrounding  the  eye  than  to  the  eye  itself.  It  is  placed  on  a 
mass  of  fat,  in  which  it  turns  readily,  and  thus  escapes  injuries  which 
would  otherwise  take  place  ;  but  the  substance  around  the  ey e  may '  e 
deeply  wounded,  and  very  considerable  degree  of  inflammatmn  ensu^ 

which  is  to  be  abated  by  poultices,  bleeding,  and  physic  Warts  a  e 
also  sometimes  attached  to  the  edges  of  the  eyelids.  They  may  be 
taken  off  with  a  scissors,  or  a  knife,  and  their  roots  touched  with  the 
lunar  caustic  Should  an  artery  be  cut  through  in  removing  these 
excrescences,  the  bleeding  may  be  stopped  by  securing  the  ends  with 

^Theeye  of  the  horse  is  also  subject  to  inflammation.  This  disease 

J"‘“ '""'I 

senting  little  difficulty  in  the  management.  Occasiona  y, 
it  presents  a  more  serious  aspect,  and  is  often  fata,  to  the  eye.  The 


aHd  next  corning  the  eyelids  will  L  r  I  USUal  ln  “>«  evening, 

flow  of  tears  accompanied  by  iLuor  H  y’  *  Con-siderable 

arises  from  some  iqjurylnflic^I  “J  ^  ^  frequently 

some  foreign  body,  such  as  the  seed  of  I  ’,  ^  ‘he  presence  of 

and,  therefore,  it  will  be  well  to  e  t  °r  simi!ar  matters 

certaining  the  cause  of  injury.  It  ;ST  ‘  ^  With  a  "*»  of  as-’ 

catarrh,  and  discharge  from  the  nose  butT'!?  C°nneCted  wjth 

alone  will  be  the  part  affected  and  that’  vn  h<3r  t™es  tlle  eye 

This  disease  is  usually  easily  got  -•  j  !'  10Ut  any  aPPreciable  cause, 
applying  a  simple  wash  to  the  eye  and  oft  7  ' darke"ingthe  stable,  and 
cal  treatment  whatever.  But  should  a  ^  W,'th°Ut  "V  ™edi- 

the  inflammation  still  continue  the!  ^  ^  ^  a"d 

-y  be  calculated  on  with  c  r  ain  "rTl-  ° '  ‘™e  ^tbalmia 

mg  very  ill,  and  alI  at  once  wi(h  °ms,  sometimes  appear- 

aspect.  It  is  frequently  termed  °  hi  7”"^ ^  faV°Urable 
supposed  to  be  influenced  by  that  Iuminar-vT ^ 

as  over-exertion,  elosTl^dunhellThy  ^  ^  habits’ 

so,  it  must  be  evident,  the  abstraction  of  ali”’^  f°°d’ 

move  the  complaint,  and  to  prevent  a  rec  -  “  necessarY  ‘°  re- 

dark,  close,  and  unventilated  state  of  ft  T,"’0  ’  bUt  esPecially  the 
to,  as  well  as  the  removal  of  the  Utter  r  T  "  Sh°Uld  ^  attended 

,°f  the  irritates  th^^^f  *•  ^  alkali 

be  mild  and  cooling  and  ,h„  Con6'dCTably.  The  food  should 

Under  the  height^ eluTl'  '^-continued. 

moderate  light,  which  may  be  still’f,  °,''e'er’  r6St  18  advisable,  with 

tbe  oye  or  eyes  a  thick  doth  "t  p  ”°derated  by  keeping  over 
solution  of  vinegar  in  water  has  been  f  g°U,  ^  Sometim ™  a 

whichever  is  used,  the  eyebrows  should^  U  aPP,'Cathn  ’  and 

Wbich’  by  e“iti„g  evaporation,  will  ie‘  ^  Wet  witl> 

may  be  introduced  under  the  eye  or  iaw  °  P  C°°  '  A  Seton 

tbe  forehead  or  cheek  is  found  useful  ^  CaS6S’  blirta ri“S 

5  ancJ  ln  every  instance  bleed, 
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is  proper,  which  should  be  repeated  until  the  disease  lessens;  and 
mg  is  prujjtji)  w  „>  •  llt3  When  the  horse  is 

local  bleeding  will  be  found  mos  efficaco  •  when 

very  full  and  gross,  physic  and  alteratives  ass  st  th  c  • 
blistering  is  used  in  any  part  near  the  eye,  care  must 
the  blistering  matter  is  not  rubbed  into  it.  ^  c!oudiness  of 

T:ec::rrC^=ess  is  singular  in  its  nature.  It 
wUl  change  in  a  comparatively  short  space  of  time 
film  to  the  thickest  opacity  ;  and,  as  sudden  y,  t  ie  eye  J  ^  secon(J 
perfect  transparency,  but  only  to  lose  it,  an  as  ia  ^  needless 
time  This  being  the  effect  of  inflammation  m  e  ey  , 

u.  b, .!» 

tn  increase  that  inflammation  than  to  allay  it.  Who 
can  be  removed,  it 

inflammation,  and  then  editing  — .J.  »  ^ 

deposit,  by  washing  the  eye  with  a  very  wea 

iTther  species  of  blindness  is  the  Gntta  serena ,  or  glass-eye  so 
called  from  the  peculiar  glassy  appearance  of  the  eye,  arising  rot  . 

,  „f  the  ontic  nerve.  As  the  eye  is  not  matenally  altered  m 
appearance,  a  horse  often  becomes  blind  without  its  being  notice  , 
i  Vs  cautious  stepping,  quick  motion 

light,  and  the  eye  is  irrecoverably  lost.  In  the  early  stages  bl  e 
to  the  forehead,  and  stimulants  to  the  eyes,  may  be  tried,  ht.t  - 

are  very  faint  hopes  of  success  confined  t0  the 

Catarrh  or  common  Cold.  Although  a  aisoc  . 
head  yet,  from  the  symptoms  generally  becoming  fiist  appaien 
hZt  catarrh  may,  with  propriety,  be  treated  of  in  this  place  I  » 
a  complaint  of  very  frequent  occurrence,  and  generally  subdue  tu 
out  much  difficulty,  but  often  becoming  of  serious  consequence 
neglected.  It  is  accompanied  by  a  little  increase  of  pulse  ;  a  slight 
discharge  from  the  nose  and  eyes ;  a  diminution  of  appetite,  an 
cough,  "sometimes  painful  and  frequent.  A  little  warmth  and  a  few 
mashes  will  generally  effect  a  cure,  without  the  aid  of  met  lcn  • 
Catarrhal  Fever.  This  disease,  though  at.  all  times  durtmgjHs  *  * 

some  common  and  characteristic  symptoms,  is  strange  y  1 1 
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different  years,  and  in  particular  seasons  of  the  same  year.  It  is 
usually  sudden  in  its  attack,  and  appears  at  first  like  violent  catarrh 
commencing  with  a  shivering  fit,  accompanied  by  some  decree  of 
fever,  greater  heat  of  the  skin  than  is  natural,  heaving  of  the  flanks 
and  cough.  The  animal  will  also  suffer  from  extreme  weakness,  and 
Wi  frequently  stagger  and  keep  on  his  feet  with  difficulty.  Swellings 
a  so  sometimes  appear  in  different  parts,  under  the  brisket,  or  round 
t  ie  fetlock,  or  following  the  whole  course  of  the  flexor  tendons. 
These  are  not  unfavourable  if  they  are  not  of  too  great  an  extent, 
and  if  tne  breath  is  not  very  fetid  ;  but  if  after  some  time  the  mem¬ 
brane  of  the  nose  becomes  of  a  livid  or  purple  hue ;  or  the  extre¬ 
mities,  which  had  been  variable  in  temperature,  become  cold,  or  the 
tlanks  begin  to  heave  laboriously,  there  is  every  probability  of  the 
disease  rapidly  running  to  a  fatal  termination. 


n  the  treatment  of  catarrhal  fever,  promptitude  and  decision  are 
requisite,  though  much  caution  is  also  necessary.  Being  febrile  in 
its  commencement,  blood  must  be  withdrawn,  and  that  freely ;  but  not 
until  weakness  is  produced,  for  although  the  inflammation  must  be 
su  ued,  the  characteristic  debility  attendant  on  the  disease  must  not 
be  increased.  The  bowels  are  next  to  be  gently  opened,  if  they  are 
not  already  somewhat  loose,  and  this  will  be  best  effected  by  admi¬ 
nistering  two  drachms  of  Barbadoes  aloes,  succeeded  by  doses  of 
an  ounce  at  intervals,  until  the  desired  effect  is  produced.  Should 
the  fever  not  be  abated,  the  usual  sedative  medicines  are  to  be  em¬ 
ployed,  with  perhaps  two  drachms  of  nitrous  ether  when  the  fever  is 
somewhat  subdued. 

Glanders.  This  is  the  most  formidable  disease  to  which  the  horse 
is  subject,  and  one  which  has  hitherto  baffled  the  united  exertions  of 
the  most  experienced  veterinary  practitioners.  Instances,  indeed,  are 
recorded  of  cures  being  effected  ;  but  the  remedies  adopted  in  these 
cases  have  signally  failed  in  others,  so  that  the  proper  treatment  of 

the  disease,  to  effect  a  cure,  may  be  regarded  as  involved  in  the 
greatest  obscurity. 

Glanders  is  an  affection  of  the  membrane  of  the  nose,  consisting 
of  the  secretion  and  discharge  of  a  poisonous  matter,  which  at  length 
vitiates  the  constitution  of  the  animal.  Before  the  termination  of 
the  disease,  it  becomes  connected  with  farcy.  Few  horses  die  of 
glanders  without  exhibiting  some  appearance  of  farcy;  and  farcy,  in 
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its  later  stages,  is  almost  invariably  connected  with  glanders  ;  -they 
are,  in  fact,  different  forms  or  stages  of  the  same  disease. 

In  the  first  stages  of  the  disease,  the  discharge  from  the  nose  will 
not  differ  from  that  in  a  common  cold,  but  by  degrees  it  becomes 
more  purulent,  proceeding  from  the  excessive  ulceration  of  the  nos¬ 
trils.  As  the  disease  proceeds  in  its  course,  the  ulcers  extend  so  as 
to  impede  the  passage  of  the  air  in  breathing,  and  threaten  suffoca¬ 
tion.  The  ulcers  finally  extend  to  other  parts  of  the  body— symp¬ 
toms  denoting  approaching  dissolution.  Thus  it  appears  that  the 
membrane  of  the  nose  is  the  original  seat  of  glanders ;  that  the  dis¬ 
ease  is,  for  a  time,  purely  local ;  that  the  inflammation  of  the  tuber¬ 
cles  must  proceed  to  suppuration  before  that  matter  is  formed  on 
which  the  poisoning  of  the  constitution  depends;  that  the  whole 
circulation  at  length  becomes  vitiated;  and  that  the  horse  is  de¬ 
stroyed  by  the  general  irritation  produced. 

Glanders  may  be  produced  by  anything  that  injures,  or  fora  length 
of  time  acts  upon  and  weakens,  the  vital  energy  of  the  membrane. 

It  has  been  known  to  follow  a  fracture  of  the  bones  of  the  nose.  It 
has  been  the  consequence  of  violent  catarrh,  and  particularly  the 
long-continued  discharge  from  the  nostrils,  of  which  we  have  already 
spoken.  It  has  been  produced  by  the  injection  of  stimulating  and 
acrid  substances  up  the  nostril  ;  and  every  thing  that  weakens  the 
constitution  generally  will  lead  to  glanders.  Defective  stable  ma¬ 
nagement,  and  improper  and  undue  exertion  compared  with  the  man¬ 
ner  in  which  the  animal  is  fed,  may  be  very  generally  believed  to 
be  the  origin  of  the  disease. 

Glanders,  however,  is  highly  contagious.  This  must  never  be 
lost  sight  of  by  the  farmer,  and  the  moment  he  suspects  that  one  oi 
his  horses  is  glandered  he  should  be  separated  from  the  otheis.  A 
sound  horse  cannot  with  safety  be  put  into  a  stable  in  which  a  glan¬ 
dered  horse  has  been  until  after  it  be  thoroughly  fumigated,  the  walls 
whitewashed,  and  the  rack  and  manger  well  brushed  with  soap  and 
water.  The  slightest  contact  with  the  matter  of  a  glandered  horse 
is,  indeed,  capable  of  producing  the  disease. 

With  respect  to  the  treatment  of  this  hitherto  formidable  disease, 
a  few  words  will  suffice.  Nothing  certain  can  be  advanced  either  in 
the  way  of  prevention  or  cure.  Improper  treatment  has  been  seen 
to  be  a  cause  of  the  disease,  and  a  preventative  would  therefore  ap- 
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pear  to  consist  in  better  management.  When  the  disease  has  made 

ns  appearance,  ail  attempts  towards  effecting  a  cure  will  be,  in  o-ene- 

ral,  fruitless.  One  thing,  however,  is  certain,  that  it  is  contagious 

and  the  contact  with  a  diseased  animal  should,  therefore,  be  carefully 
avoided.  ^ 

In  administering  medicine  to  a  glandered  horse,  the  practitioner 
must  a  e  care  that  his  hand  be  free  from  any  kind  of  injury  as  the 
l"“  b.  infected  „  ,b,  fcj  „«  1“  ‘  ” 

portion  of  the  glandered  matter  coming  in  contact  with  a  sore ;  and 
there  are  cases  recorded  of  lives  being  lost  by  infection  caught  from 
horses  suffering  under  this  formidable  disease. 

Farcy.  This  disease  cannot  be  regarded  as  a  local  one,  as  it  ex¬ 
ends  over  the  whole  animal;  but  it  naturally  comes  in  here  as  being 
mtiraately  connected  with  glanders  ;  they  will  run  into  each  0(1,61° 
or  their  symptoms  will  mingle  together,  and  before  either  arrives  at 
i  s  atal  termination,  its  associate  will  almost  invariably  appear.  An 
animal  inoculated  with  the  matter  of  farcy  will  often  beafflicted  with 
8  anders,  while  the  matter  of  glanders  will  frequently  produce  farcy. 

,  6y  ^  d‘fferent  ‘IP08  or  sta§es  of  the  same  disease.  There  is 
lowever,  a  very  material  difference  in  their  symptoms  and  progress! 

and  this  most  important  of  all,  that  while  glanders  are  generally  in- 

seated.’  y’ m  'tS  ea'ly  81356  and  “ild  f°r“’  may  be  suc“ssfully 

Farcy  is  to  be  regarded  as  a  disease  of  the  absorbents  of  the  skin 
6  g'anders,  it  ,s  supposed  to  spring  from  infection  or  bad  stable 
management ;  and  is  produced  by  all  the  causes  which  give  rise  to 

rat  H  “T  W  thiS  difference’  that  *  ^  more  frequently  gene- 
a  ed,  and  is  sometimes  strangely  prevalent  in  particular  districts. 

efore  the  matter  of  farcy  can  become  contagious,  it  must  come  in 
contact  with  a  wound  or  sore. 

The  first  indication  of  farcy  is  often  denoted  by  the  appearance  of 

the  di  r°UrS’  I,ermed  farC^buds-  These  generally  appear  before 
he  disease  is  otherwise  indicated  by  loss  of  condition  or  appetite 

and  when  they  are  small,  and  not  numerous,  they  may  exist  for  some’ 

ume  Without  being  discovered  ;  but  at  length  they  increase  in  num- 

e,  and  size,  and  become  painful  and  hot,  and  some  of  them  begin 

to  ulcerate.  1  hey  appear  usually  about  the  face  or  neck  or  the  i„ 
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side  of  the  thigh,  and  in  the  latter  case  there  is  some  general  en- 

largement  of  the  limb;  and  lameness. 

In  some  cases,  however,  the  presence  of  the  disease  will  be  indi 
cated  by  the  general  appearance  of  the  animal,  and  his  falling  off  in 
condition,  before  the  appearance  of  these  tumours  ;  and  in  certain 
cases,  even  after  making  their  appearance,  they  do  not  ulcerate,  but 
become  hard  and  difficult  to  disperse.  The  progress  of  the  disease  is 
then  suspended,  and  possibly  for  many  months  the  horse  will  appear 
to  be  restored  to  health  ;  but  he  bears  the  seeds  of  the  malady  about 
him,  and,  all  at  once,  the  farcy  assumes  a  virulent  form  and  hurries 
him  off.  Larger  tumours  then  appear,  which  ulcerate  and  spread,  after 
which  glanders  speedily  appears,  and  death  ensues. 

Although  farcy  is  thus  identified  with  glanders,  it  is  somewhat  more 
manageable  than  that  complaint.  There  are  very  many  cases  of  the 
apparent  recovery  of  the  farcied  horse,  and  not  a  few  in  which  the 
disease  has  been  permanently  eradicated  ;  but  it  is  only  when  con¬ 
fined  to  the  corded  absorbents  or  superficial  ulcer  or  swelled  limb 
that  it  admits  of  cure  ;  when  the  deep  corroding  ulcer  appears,  or 
the  swelled  head,  and  the  fetid  discharge,  the  case  is  as  hopeless  as 

that  of  confirmed  glanders. 

The  treatment  of  farcy  varies  with  the  form  it  assumes.  In  the 
bud  or  button  farcy,  a  mild  dose  of  physic  should  first  be  adminis¬ 
tered.  The  buds  should  then  be  carefully  examined,  and  if  any  of  them 
have  broken  they  are  to  be  touched  with  the  cautery,  and  after wai  ds 
washed  with  a  lotion  composed  of  corrosive  sublimate  dissolved  in 
rectified  spirit,  and  when  they  begin  to  heal,  a  dressing  of  Friar  s  bal¬ 
sam  will  hasten  the  process.  As  soon  as  the  physic  has  ceased  to 
operate,  the  corrosive  sublimate  may  be  given  as  an  alterative  in 
doses  of  ten  grains,  gradually  increased  to  a  scruple,  with  tw  o  drachms 
of  gentian  and  one  of  ginger,  repeated  morning  and  night  until  the 
ulcers  disappear.  In  the  treatment  of  the  farcied  horse  the  same 
precaution  is  to  be  observed  as  in  the  case  of  glanders,  to  guard 
against  any  of  the  matter  from  the  infected  animal  coming  in  contact 
with  a  wound  or  sore  on  the  hands  of  the  practitioner,  there  being 
cases  authenticated  of  the  disease  being  thus  communicated,  and  hu¬ 
man  lives  being  sacrificed  attending  animals  infected  with  this  formi¬ 
dable  disease. 
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;Ul  farcys  sometimes  attended  by  immoderate  swelling  of  the  lees 
ant  several  other  parts,  and  in  this  case  it  will  be  prudent  to  bleed 
moc  eiate  y  as  well  as  to  physic.  The  same  alterative  medicine  will 
be  useful,  and  the  swelled  part  should  be  frequently  fomented  with 

wm-m  water.  In  both  cases,  although  the  air  should  be  fresh  and 
cooJ,  the  horse  should  be  warmly  clothed. 

f ^  angles'  Ilm  18  a  disease  peculiarly  incident  to  young  horses 
nd  o„e  from  Which  few,  if  any,  escape.  It  usually  appears  betwTeu’ 

part  of  dre  m  and  °ftener  the  ’P™* than  in  a»y  °‘ber 

L.ss  it  "“T  r  n  u  occm's  in  the  case  of  the  y°uns coIt 

g  ss,  goes  through  its  course  easily,  and  without  pain  or  incon- 

is  the"1-6  t0  tle.anima!’  ifltis  not  interfered  with;  so  little,  indeed, 

notice  T0hVeme?  it,°CCaSi0nS  in  this  case>  ‘hat  it  often  escapes 

to  be  seize  1 0S-6  C°?  **  StraD§les  at  grass  are  liable 

c  "  ,en  they  are  first  taken  up  and  put  to  work. 

s(  e.  ’SeaSe  1S  a‘  fi™‘  preceded  by  a  c°ngfi.  from  which,  in  its  early 
g  ,  d  can  scarcely  be  d.stinguished,  except  that  there  is  more  dis- 
c Wge  from  the  nostril,  of  a  yellowish  colour,  mixed  with  matt 
but  generally  wrthout  smell.  A  swelling  soon  appears  under  the 
■.oat  winch  increases  with  uncertain  rapidity,  accompanied,  in 
general,  by  some  fever  and  disinclination  to  eat.  The  swelling  in- 
creases  until  it  comes  to  suppuration,  when  the  tumour  bursts,  and  a 
g.  eat  quantity  of  matter  is  discharged,  after  which  the  animal  speedily 

The  treatment  of  strangles  is  simple,  and  consists  in  bringing  the 
swellmg  to  suppuration  as  soon  as  possible,  which  will  be  best  accom¬ 
plished  by  the  application  of  an  active  blister.  As  soon  as  this  takes 
place,  the  swelling  is  to  be  freely  and  deeply  lanced.  If  the  incision 
be  deep  and  large  enough,  no.second  coliectionof  matter  will  be  form¬ 
ed  ;  and  that  which  is  already  formed  may  be  suffered  to  run  out 

P  th.0  finders  being  avoided.  If  there  be 

t  e  appearance  of  much  fever,  it  will  be  proper  to  bleed ;  however, 
in  other  cases,  this  will  be  rather  injurious  than  useful.  A  few  cool’ 
mg  medicines  may  be  given  as  the  case  requires,  such  as  nitre,  emetic 
tartar,  and  perhaps  digitalis.  Bran  mashes  and  green  food  are  to  be 
given  as  the  animal  becomes  able  to  eat ;  and  in  cases  of  great  debi¬ 
lity,  a  small  quantity  of  tonic  medicine,  as  camomile  and  gentian, 
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with  ginger,  in  closes  of  a  couple  of  drachms,  may  be  administered, 
with  good  effect. 

Lampas.  This  disease  consists  in  a  swelling  of  the  rugose  folds 
of  the  roof  of  the  mouth,  near  the  front  teeth,  which  rise  sometimes 
higher  than  the  teeth.  It  may  arise  from  inflammation  of  the 
gums,  extended  to  the  bars  when  the  horse  is  shedding  his  teeth, 
or  from  some  febrile  tendency  in  the  animal.  It  will  generally  sub¬ 
side  of  itself;  but  a  few  slight  cuts  across  the  bars  with  a  lancet, 
or  penknife,  will  relieve  the  inflammation,  and  cause  the  swelling  to 
subside. 

In  breaking-in  young  horses,  the  mouth  is  frequently  injured  by 
the  bit,  the  bars  become  greatly  inflamed,  and  are  liable  to  become 
carious.  All  foreign  matters  adhering  to  the  part  should  be  removed, 
and  the  sore  dressed  with  a  solution  of  alum  or  of  tincture  of  myrrh, 
after  which  the  horse  should  be  kept  on  soft  food  until  the  part  be¬ 
comes  healed. 

The  mouth  is  also  sometimes  injured  from  the  irregular  wear  of 
the  grinders,  and  consequent  sharp  corners  which  are  formed  on  them, 
which  inflict  severe  wounds.  Such  parts  are  to  be  removed  by  the 
file  or  saw,  and  the  teeth  thus  operated  upon  should  be  repeatedly 
examined,  as  similar  projections  are  again  likely  to  be  produced. 

2.  Diseases  of  the  Neck. 

Poll-evil .  This  disease  is  produced  by  the  horse  rubbing,  and 
sometimes  striking  the  upper  part  of  the  head  against  the  manger,  or 
hanging  back  in  the  stall,  and  bruising  the  part  with  the  halter. 
Repeated  injuries  of  this  kind  produce,  at  length,  inflammation  of  the 
first  vertebra  of  the  neck,  and  the  matter  that  forms  in  consequence, 
being  so  completely  confined,  spreads  and  renders  carious  the  under 
surface  of  the  ligament  of  the  neck,  as  well  as  the  posterior  part  of 
the  occipital-bone,  and  sometimes  of  the  atlas,  or  first  bone  of  the 
neck.  Matter  formed  in  this  situation  is  not  easily  removed,  which 
renders  the  treatment  of  the  disease  extremely  difficult. 

The  inflammation  will,  in  the  early  stage,  generally  be  abated  by 
bleeding,  physic,  and  the  application  of  cold  lotions  to  the  part ;  but 
should  the  swelling  increase,  matter  will  be  formed  in  the  tumour, 
and  then  the  object  should  be  to  hasten  the  formation  of  it  by  warm 
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fomentations  and  poultices.  An  opening  must  then  be  made  in  a 
lateral  position,  so  as  to  carry  off  the  matter,  which  is  to  be  kept  open 
by  the  insertion  of  a  seton.  This  part  of  the  treatment  will  demand 
the  utmost  skill  of  the  most  experienced  practitioner. 

Sore  throat  is  common  to  horses  in  colds  and  strangles.  It  is  first 
discovered  by  the  horse  chewing  his  hay ;  but,  instead  of  swallowing, 
he  drops  it  from  his  mouth.  He  likewise  shows  a  disinclination  to 
drink.  In  every  case,  thV  animal  feels  great  difficulty  in  reaching  to 
anything  that  stretches  his  neck  downwards  or  upwards.  His  food 
and  drink  should,  therefore,  be  placed  in  such  a  situation  that  he  will 
experience  no  difficulty  in  reaching  to  them  ;  and  the  former  should 

e  of  such  a  description  as  to  be  easily  swallowed,  and  not  calculated 
to  increase  the  irritation. 


3.  Diseases  of  the  Trunk  or  Body . 

Fistulous  Withers.  This  is  inflammation  of  the  dorsal  vertebra, 
produced  by  pressure  on  the  part.  A  deep-seated  abscess  is  the  con-’ 
sequence  ;  and  the  matter  penetrates  in  different  directions  before  it 
arrives  at  the  surface,  where,  at  length,  it  causes  a  tumour  difficult  to 
heal.  It  may  sometimes  be  abated  by  cooling  embrocations ;  or,  if 
these  fail,  by  the  application  of  poultices  and  warm  fomentations,  the 
matter  being  drawn  off  by  a  seton,  as  in  the  case  of  poll-evil.  These 

diseases  are,  indeed,  closely  allied  in  their  nature,  and  require  similar 
treatment  to  effect  a  cure. 

Inflammation  of  the  Lungs.  In  treating  of  general  inflammation, 

it  has  been  seen  that  the  disease  has  its  origin  in  an  affection  of  the 

blood-vessels,  arising  either  from  some  internal  or  externa!  exciting 

or  irritating  cause ;  and  when  the  effects  of  this  irritation  are  confined 

to  any  particular  part  of  the  system,  it  constitutes  local  inflammation. 

Such  are  inflammation  of  the  brain  already  treated  of,  inflammation 

of  the  lungs  now  coming  under  notice,  and  that  of  other  parts  vet  to 
be  explained.  J 

From  the  intimate  connexion  existing  between  the  circulating  sys¬ 
tem  and  the  skin,  and  the  important  functions  discharged  by  the  lunos 
m  the  animal  economy,  it  will  be  easily  perceived  that  they  must  be 
peculiarly  subject  to  inflammation.  The  exciting  causes  are  sudden 

C  langes  from  heat  t0  cold>  undue  exposure  to  cold  while  the  animal  is 
hot,  and,  erhaps,  the  transference  of  general  fever  to  the  lungs,  pre- 
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viously  disposed  to  inflammation  from  defective  stable  management. 
Neglected  catarrh,  or  catarrh  treated  with  stimulants,  instead  of 
cooling  medicines,  may  also  bring  on  the  disease.  Hard  riding  is  a 
very  common  cause,  and  high  feeding  also. 

Inflammation  of  the  lungs  sometimes  commences  slowly,  the  first 
symptom  being  a  hard,  dry  cough,  which  seldom  excites  much  alarm  ; 
gradually,  however,  the  cough  appears  to  give  the  horse  pain,  and  it 
is  accompanied  by  shivering,  and  unusual  cold  in  the  extremities,  a 
violently-increased  circulation  of  the  blood,  heaving  at  the  flanks,  and 
expanded  nostrils.  The  membrane  of  the  nose  is  of  an  intensely- 
florid  red,  and  the  countenance  appears  singularly  anxious,  and  indi¬ 
cative  of  suffering,  the  animal  often  looking  round  to  his  agitated 
flanks.  These  symptoms  continue  to  increase  in  intensity,  until  the 
vital  powers  become  completely  exhausted,  which  sooner  or  later 
occurs,  according  to  the  intensity  of  the  disease.  It  occasionally 
destroys  the  animal  in  less  than  twenty-four  hours,  and  then  the  lungs 
present  one  confused  and  disorganized  mass  of  black  matter.  But 
more  frequently  the  disease  is  of  longer  standing,  especially  when  the 
lungs  still  continue  sufficiently  pervious  to  admit  some  blood. 

The  treatment  of  a  disease  so  rapid  in  its  progress,  must  evidently 
be  of  the  most  decisive  kind.  The  first  thing,  first  in  order  and  effect, 
is  to  bleed,  and  that  most  copiously.  A  broad  shouldered  fleam  or 
lancet  should  be  used,  and  the  blood  drawn  in  the  fullest  stream  that 
can  be  procured,  until  the  pulse  first  rises,  then  falters,  and  the  animal 
shows  symptoms  of  faintness.  Should  the  symptoms  appear  again,  a 
second  bleeding  may  take  place  six  hours  afterwards,  and  in  certain 
cases  a  third,  regulating  the  quantity  of  blood  by  the  state  of  the  pa¬ 
tient. 

It  being  a  universal  law  in  the  animal  economy  that  two  exciting 
causes  cannot  be  kept  up  in  the  same  place  at  the  same  time  without 
affecting  each  other,  advantage  must  be  taken  of  this,  and  external 
inflammation  of  the  most  active  kind  produced  around  the  region  of 
the  lungs,  with  a  view  of  lessening  that  internal  inflammation  which 
there  is  so  much  reason  to  dread.  Blisters  are  therefore  to  be  applied, 
and  to  secure  their  full  operation  the  hair  should  be 'closely  shaved  off 
the  part.  When  the  internal  inflammation  is  at  its  greatest  intensity 
the  blisters  will  probably  not  act,  as  the  external  parts  in  the  neigh¬ 
bourhood  are  incapable  of  excitement.  The  proper  time  of  applying 
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the  blisters  Is  immediately  after  bleeding,  when  the  violent  action  has 
been  somewhat  subdued. 

An  endeavour  must  now  be  made  to  open  the  bowels,  and  this  is 
to  be  done  with  extreme  caution,  as,  from  the  great  sympathy  existing 
between  the  lungs  and  the  bowels  in  the  horse,  an  active  purgative 
would  instantly  prove  fatal  The  better  plan  is  to  back-rake  and 
administer  clysters,  or  perhaps  half  a  pound  of  Epsom  salts  dissolved 

m  warm  gruel  may  be  given.  Having  produced  a  little  relaxation  of 
the  bowels,  cooling  and  sedative  medicines,  such  as  nitre,  digitalis, 

and  emetic  tartar,  in  the  doses  already  recommended,  may  be  admi¬ 
nistered. 

An  endeavour  should  also  be  made  to  facilitate  the  circulation  of  the 
blood  throug  the  different  parts  of  the  system,  in  order  that  it  may 
be  withdrawn  as  much  as  possible  from  the  lungs.  Long-continued 
friction  of  the  extremities  will  therefore  be  useful,  by  producing  heat, 
and  they  should  then  be  covered  with  thick  flannel  bandages  to  retain 
it.  Efforts  must,  indeed,  be  made  to  restore  the  natural  heat  to  the 
different  parts  of  the  body  by  warm  clothing;  but  the  horse  must  not, 
by  any  means,  be  kept  in  a  heated  atmosphere,  for  the  inhalation  of 
heated  air  into  the  cells  of  the  lungs  would  increase  the  excitement, 
already  too  great.  The  food  during  this  time  must  be  of  the  least 
exciting  kind.  In  forty-eight  hours  the  fate  of  the  animal  will  gene¬ 
rally  be  decided.  If  there  be  no  remission  of  symptoms,  the  inflam¬ 
mation  will  run  on  to  congestion  of  the  lungs,  and  consequent  suffo¬ 
cation  or  gangrene.  Should  the  symptoms  gradually  subside,  the 

animal  must  still  be  kept  on  low  diet,  as  the  least  exciting  substance 
would  renew  the  disease. 

Pleurisy.  Closely  connected  with  inflammation  of  the  lungs  is 
pleurisy.  This  is  inflammation  of  the  pleura,  or  membrane  covering 
the  lungs,  and  lining  the  chest.  The  causes  are  the  same  as  those 
producing  inflammation  of  the  lungs,  and  the  disease  is  also  charac¬ 
terized  by  similar  symptoms.  It  is  not,  however,  so  intense  in  its 
action,  the  blood  still  flowing  with  facility  through  the  substance  of 
the  lungs,  and  may  be  distinguished  from  the  former  by  the  different 
state  of  the  circulating  fluid,  there  not  being  the  oppressed  pulse  of 
inflammation  of  the  lungs.  The  treatment  here  is  similar  to  that 
lecommended  in  the  former  case,  the  only  important  difference  being, 
that  aperients  may  be  administered  with  a  greater  degree  of  safety. 
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Thick  Wind.  This  is  generally  a  consequence  of  previous  inflam¬ 
mation,  but  sometimes  it  is  produced  by  a  peculiar  conformation  of 
the  chest,  or  from  the  previous  habits  of  the  animal.  It  consists  in 
short,  frequent,  and  laborious  breathings,  especially  when  the  animal 
is  performing  any  exercise.  A  horse  unused  to  exercise  will  also  be 
thick-winded,  because  the  lungs  will  not  soon  accommodate  themselves 
to  the  increased  function  which  they  have  to  perform.  Of  the  treat¬ 
ment  little  can  be  said.  Attention  to  diet,  preventing  the  horse 
from  overloading  his  stomach,  and  avoiding  exercise  soon  after  meals, 
may  in  some  degree  palliate  the  disease,  and  render  the  animal  better 

fitted  for  the  labours  required  of  him. 

Broken  Wind.  This  disease  is  sometimes  a  consequence  of  in¬ 
flammation  in  the  lungs,  but  is  often  produced  by  other  causes.  It 
consists  in  the  rupture  or  running  together  of  some  of  the  air  cells 
of  the  lungs,  by  which  respiration  is  impeded.  In  this  disease  the  in¬ 
spirations  are  performed  in  the  usual  mannei,  but  foi  each  inspiration 
two  expirations  are  required,  which  may  be  ascei tamed  by  observing 
the  laboured  efforts  of  the  horse’s  flanks  in  breathing.  This  suffi¬ 
ciently  distinguishes  it  from  thick  wind. 

Broken  wind  is  generally  the  result  of  improper  management.  A 
horse  performing  severe  labour,  and  supported  on  coarse  and  innu- 
tritious  food,  requires  to  overload  his  stomach  to  procure  a  sufficient 
supply  to  enable  him  to  perform  his  work.  But  this  undue  exten¬ 
sion  of  the  stomach  necessarily  presses  upon  the  lungs,  and  thus  im¬ 
pedes  healthy  respiration.  The  evil  effects  of  a  distended  stomach 
are  still  further  increased  by  active  exercise  immediately  after  eating, 
hence  a  common  cause  of  broken  wind.  From  this  the  necessity  of 
proportioning  the  quality  of  the  food  to  the  work  to  be  performed  is 
apparent. 

When  this  disease  has  made  its  appearance  it  is  needless  to  attempt 
a  cure,  as  this  has  never  been  accomplished ;  but  much  may  be  done 
in  the  way  of  palliation.  The  chief  remedy  consists  in  supplying  the 
animal  with  food  of  a  more  nutritive  description,  a  smaller  quantity 
of  which  will  suffice,  and  the  lungs  will  be  less  oppressed  in  their 
action.  The  horse  should  not  be  put  to  work  requiring  sudden  exer¬ 
tion,  as  this  would  increase  the  malady.  Under  this  treatment  he 
may  considerably  improve,  and  be  able  to  perform  ordinary  labour  ; 
but  a  radical  cure  is  not  to  be  expected. 
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Stomach-staggers.  This  disease  is  closely  allied  in  some  of  its 
symptoms  to  mad-staggers,  or  inflammation  of  the  brain,  already 
treated  of.  In  every  case  of  stomach-staggers,  the  stomach  has  been 
round  distended  with  food  as  soon  as  the  least  symptoms  of  the  dis¬ 
ease  have  been  noticed.  From  this  it  has  been  affirmed  that  it  arises 
from  over-feeding,  or  that  it  has  been  produced  by  the  over-distention 
of  the  stomach.  But  it  is  also  believed  to  consist  in  a  peculiar  state 
of  the  stomach  previousbto  this  inordinate  repletion  from  which  the 
morbid  appetite  has  originated.  Be  this,  however,  as  it  may,  it  is 
certain  that  the  disease  is  usually  fatal  in  its  termination  ;  and  if  it 
really  exist  before  repletion  of  the  stomach  takes  place,  it  is  usually 
in  such  a  form  as  to  escape  observation.  It  is  also  certain  that  it  is 
more  general  among  horses  that  have  had  long  fasts  and  been  hard 
worked;  and  these  seldom  fail  to  fill  themselves  to  satiety  when  an 
abundance  of  food  is  within  their  reach.  Regular  feeding  would 

therefore  appear  to  act  as  a  prevention  to  the  appearance  of  the 
disease. 

Bleeding  and  physic  are  the  remedies  usually  employed,  and  to 
this  may  be  added  back-raking  and  clysters.  The  disease  is  difficult 
to  manage,  the  most  skilful  treatment  being  often  unsuccessful. 

Spasmodic  colic ,  as  the  name  implies,  consists  of  violent  and  some¬ 
times  sudden  spasms  of  the  bowels,  by  which  the  most  excruciating 
pain  is  produced.  Sudden  changes  from  heat  to  cold  will  produce 
this  disease ;  for  instance,  the  drinking  of  cold  water  when  the  horse 
is  violently  heated.  It  will  sometimes  follow  exposure  to  cold  air,  or 
a  cold  wind  after  active  exercise;  and  some  horses  seem  constitution¬ 
ally  predisposed  to  colic,  as  they  cannot  be  hard  worked  or  exposed 
to  unusual  cold  without  a  fit  of  it.  It  is  of  importance  to  distinguish 
between  colic  and  inflammation  of  the  bowels,  for  the  symptoms  have 

considerable  resemblance,  but  the  mode  of  treatment  should  be  dif¬ 
ferent. 

The  symptoms  of  colic  are  well  known.  The  horse  becomes  very 
uneasy,  paws  his  litter,  looks  round  anxiously  to  his  flanks,  sometimes 
endeavours  to  kick  his  belly,  gathers  up  his  hind  legs,  and  falls  down 
rather  suddenly,  and,  after  rolling  about,  gets  up  as  suddenly,  ap¬ 
pearing  all  the  time  to  be  in  extreme  pain.  In  a  few  minutes  the 
pains  will  sometimes  cease,  and  after  shaking  himself  violently,  the 


542 


THE  HORSE. 


horse  begins  to  feed  ;  but,  on  a  sudden,  the  spasms  again  return,  pro¬ 
bably  with  increased  violence. 

Spasmodic  colic  sometimes  terminates  in  inflammation  of  thebowels, 
and  the  treatment  of  the  disease  should  be  directed  to  prevent  this 
result.  Bleeding  is,  therefore,  generally  adopted,  not  from  any  great 
influence  it  can  have  on  the  disease  in  question,  but  as  having  a  ten¬ 
dency  to  prevent  inflammation.  Medicines  are  then  resorted  to,  and 
the  most  powerful  is  turpentine,  especially  if  given  in  conjunction  with 
opium.  Three  ounces  of  oil  of  turpentine,  with  an  ounce  oflauda- 
num,  given  in  a  pint  of  warm  ale,  will  frequently  have  an  almost  in¬ 
stantaneous  effect.  If  relief  be  not  obtained  in  some  time  afterwaids, 
half  the  quantity  of  these  ingredients,  wiih  an  ounce  of  Barbadoes 
aloes  dissolved  in  warm  water,  may  be  given.  The  stimulus  produced 
on  the  inner  surface  of  the  bowels  by  the  purgative,  may  counteract 
the  irritation  which  produced  the  spasm.  The  belly  should  be  well 
rubbed  with  a  brush  or  warm  cloth,  and  the  horse  maybe  moderately 
exercised. 

Inflammation  of  the  bowels  has  been  said  to  bear  considerable  re¬ 
semblance  to  colic  in  its  symptoms,  and  to  be  also  frequently  a  termi¬ 
nation  of  this  disease.  It  is  also  frequently  produced  by  similar  causes  ; 
but  it  is  sometimes  the  result  of  previous  inflammation  of  the  lungs, 
or  of  stones  or  other  irritating  substances  finding  their  way  into  the  in¬ 
testinal  canal.  Unlike  colic,  it  is  generally  gradual  in  its  attack,  with 
previous  indications  of  fever,  weak  and  quickened  pulse,  intense  cold 
in  the  extremities,  with  constant  and  debilitating  pain.  Here  there 
are  no  intervals  of  comparative  repose,  and  motion,  instead  of  afford¬ 
ing  relief,  seems  to  increase  the  pain. 

In  all  cases  of  inflammation  the  treatment  must  be  prompt  and 
energetic,  as  the  disease  is  rapid  in  its  progress,  and  bleeding  is  al¬ 
ways  the  first  and  most  powerful  remedy.  Blood  is  to  be  drawn  until 
faintness  is  produced.  As  in  the  case  of  inflammation  of  the  lungs, 
purgative  medicines  are  to  be  used  with  extreme  caution,  the  inner 
surface  of  the  intestines  being  already  in  far  too  irritable  a  state  to  bear 
increased  irritation  without  injury.  Clysters  of  warm  water,  or  very 
thin  gruel,  in  which  half  a  pound  of  Epsom  salts  or  an  ounce  of  aloes 
has  been  dissolved,  should  be  copiously  used.  The  horse  may  like¬ 
wise  be  encouraged  to  drink  plentifully  of  warm  water  or  thin  gruel ; 
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and  draughts,  each  containing  a  couple  of  drachms  of  aloes  may  be 
g.ven  every  six  hours,  until  the  bowels  are  freely  opened  7 

Blistering  is  next  to  be  resorted  to  for  the  reason  already  stated  in 
‘ea‘ng  °  ,nfla'"matl0n  of  ‘he  lungs,  and  the  application  should  be 

Z  Z  88  r  ;‘:  the  irritated  PartS-  F"Cti01>  »»<*  bandaging  of 

m‘ules  Wl '  be  necessary  to  restore  the  circulation  to  these 
paits,  and  the  horse  must  be  kept  on  the  least  stimulating  diet  until 
his  recovery  is  completed.  g  UdW 

Another  species  of  inflammation  of  the  bowels  is  produced  by  the 
great  action  of  violent  purgatives,  by  which  the  inner  coat  of  the 
intestines  is  subjected  to  great  irritation.  I„  this  case  the  physic  lias 
been  administered  in  undue  quantity,  or  of  an  improper  kind  The 
remedy  won  d  seem  to  consist  in  the  liberal  use  of  astrin^  to 
counteract  the  tendency  to  such  violent  purging.  Astringent  modi- 

ate,  however,  to  be  used  at  all  times  with  extreme  caution,  as  by 

too  suddenly  stopping  the  secretion  nf  m  .  * 

.  , '  .  n  f  secietion  of  mucus,  more  violent  inflam¬ 
mation  might  be  produced.  Gruel  or  arrow-root  jelly,  or  some  other 

ignt  substance,  should  be  administered  in  the  first  instance  both  bv 
the  mouth  and  bv  clvsfpr  and  t  r,  ,1  .  .  5  J 

lessened  at  the  ,mtati«"  °f  the  bowels  wil1  be 

off  Sh  Ul  I  Sa“e  t'me  at  the  remai,IS  of  the  medicine  are  carried 
.  ,  ,  d  ‘he  pUrg,,1S  and  Pai"  remain  unfinished,  chalk,  cate 

i’  "d  OPRm”  are  t0  be  added  10  the  gruel,  in  doses  of  an  ounce  of 
the  fust,  a  quarter  ounce  of  the  second  and  <■ 

and  repeated  at  intervals  of  six  or  eight’  hours  a“ 

astringent  medicine  should  be  eraduaflv  I  i  ,  quantl*>'  °‘  the 

to  subside.  Bleeding  will  rarefy  be  n  c e  T 

be  very  great  and  au  uu  u  °  unless  the  inflammation 

horse  should  be  warml/lf/  SJ”P‘°mS .  °f  ^eneral  f«ver.  The 

'**•  b.  band-rubbed  ,Z“r  ’“U*’  “I  *■ 

nous  as  is  generally  imao-inod  ti  •  .  .  J  not  so  mju- 

do  not  seem  to  be  well  underitoodT”8"1  °fpr°pagation 

as  vermifuges;  but  when  t  rn  W  T°US  SUbstanCCSare  e“P‘oyed 
tliA  f  f*  01  se  can  be  spared  from  work,  perhans 

the  safest  is  a  strong  dose  of  physic,  P  P 
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4.  Diseases  of  the  Extremities. 

Strain  of  the  Shoulder.  Shoulder  strains  are  veiy  rare,  most  of 
lamenesses  attributed  to  the  shoulder  belonging  to  some  other ^  part, 
and  especially  to  the  fee,.  In  some  violent  ana  unexpected  s  * 
however  the  muscles  of  the  shoulder  may  be  occasionally  mjured 
and  this  is  effected  oftener  by  a  slip  or  side  fall  than  by  fair  thong 
violent  exertion.  When  a  strain  of  the  shoulder  takes  place,  th 
horse  will  suffer  extreme  pain  in  moving,  the  muscle  underneat  r  wi 
be  inflamed  and  tender,  he  will  extend  the  leg  as  little  as  possib  e, 
and,  in  the  effort  of  doing  so,  he  will  drag  his  toe  along  the  g.oun  • 

In  strain  of  the  internal  muscles  of  the  shoulder  few  local  measures 
can  be  adopted.  When  the  injury  is  recent,  the  horse  shou  d  be 
bled  from  the  plate  vein,  or  vein  on  the  inside  of  the  arm  he  blood 
behm  in  this  case  abstracted  immediately  from  the  inflamed  pa.t.  A 
dose°of  physic  may  be  given,  and  fomentations  applied  to  t  'e  P”  > 
the  horse  being,  in  the  meantime,  kept  as  quiet  as  possible.  The 
jury  is  too  deeply  seated  for  external  stimulants  to  have  any  - 
derable  effect,  yet  a  blister  will  be  very  properly  resorte  to,  i 

lameness  is  not  speedily  removed.  , 

Broken  Knees.  The  usual  cases  of  broken  knees  are  refen  i 

wounds  in  general ;  and  the  treatment  of  them,  when  the  injury  is 
slight,  is  in  no  wise  different  therefrom,  unless  that  greater  pains 
are  necessary  to  effect  a  cure  without  a  blemish  remaining  on  ie 
part.  When,  however,  the  injury  extends  to  t  ie  >gamen 
joint,  and  this  part  is  ruptured,  it  becomes  of  quite  a  different  chaiac- 
ter  and  requires  the  most  skilful  treatment  to  effect  a  cure. 

in  the  treatment  of  broken  knees,  the  first  thing  to  be  done  is,  by 
careful  washing  with  warm  water,  to  cleanse  the  wound  10m  at 
gravel  and  dirt  which  may  remain  in  it  after  the  fall.  It  must  then 
be  ascertained  whether  the  joint  is  penetrated.  Should  the  capsulai 
ligament  be  found  injured,  and  the  synovia,  or  joint  oil,  m  the  .onn 
of  a  yellowish  transparent  fluid,  escaping  from  tie  join  ,  ie  rs 
immediate  care  must  be  to  close  the  orifice ;  for  the  fluid  which  sepa¬ 
rated  and  lubricated  the  joints  of  the  knee  being  suffered  to  flow  on  , 
they  will  be  brought  into  actual  contact  with  each  other,  and  by  the 
friction  thus  necessarily  produced,  the  membrane  by  which  they  are 
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covered  will  become  highly  inflamed.  If  this  be  continued  for  any 
considerable  time,  the  constitution  will  be  affected,  and  a  decree  of 
fever  brought  on  whtch  will  eventually  destroy  the  horse 

actual  eZLtc!:::sf  z  ztiz  t  neffb  e  d“ned  by  *• 
C*  r ,  ,*  irr 

ajs  o,  it  may  be  attempted  by  the  old  and  generally  successful 
method  of  applying  the  hot  iron  over  the  wound  and,  ^  f 

zt  ; the ligament appears to te * P:2 

wld  sheoudcth on‘he p;rt’ and the case treated - a  — n 

nlied"  7  J°,nt  0,1  C°ntinue  t0  ‘he  iron  may  be  an- 

P  ted  a  second  or  even  a  third  time.  By  the  application  of  the  irolt 
so  much  swelling  is  produced  nn  t  E  •  y 

adjacent  parts,  “as  tSTV  ^ ^ 

caustic  substances  into  the  wound  cannot  be  too  much  reprobated  « 

emg  not  only  altogether  useless,  but  as  inflicting  the  most  excruci 
ating  pain  which  can  possibly  be  endured. 

After  the  application  of  the  iron,  a  pledget  of  tow,  dipped  in  friar’s 

-  is  rr: d 

deg;ee  ofsweIli"g takes  place,  in  wZ7at™  atonpt 
,  °ai"  °  ®  ™ade  t0  C,0Se  the  opening,  the  bandage  being  applied 
the  same  as  before.  A  second  or  third  removal  of  the  bandage  wffl 

Vila  e  t  e  operator  to  ascertain  whether  a  cure  is  likely  to  be  effected  • 

r 1 :::  -  . . -  -  - 

Splint.  This  is  a  bony  excrescence  of  the  fore-legs  invariable  fo  ) 
on  the  outside  of  the  small  bone,  and  on  the  inside  of  the  leg  Th 
horse  often  becomes  lame  during  the  formation  of  a  splint  but  fh  ! 

"• ,k* i~  ■“ — "« .,«» ;■ 

does  ,t  ever  produce  permanent  lameness,  unless  the  splint  be  £ 

2  N 
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a  situation  in  which  it  interferes  with  some  tendon  or  ligament,  or  in 
the  immediate  vicinity  of  a  joint.  Remedial  measures  aie  seldom 
employed  in  the  case  of  splints,  and  they  are  altogether  useless  unless 
at  the  commencement  of  their  formation.  At  this  time  the  hair  should 
be  closely  shaved  off  around  the  part;  a  little  stiong  mercuiial  °h<-^ 
ment  rubbed  in,  which  is  to  be  followed  by  an  active  blister.  Should 
it  resist  these  applications,  the  cautery  may  be  resorted  to  ;  but  it  is 
seldom  advisable  to  go  thus  far,  unless  the  splint  interferes  materially 

with  the  action  of  the  suspensory  ligament. 

Strain  of  the  back  Sinews .  This  is  generally  an  injury  done  to 
the  sheaths  of  the  tendons,  or  of  the  ligaments  which  bind  them 
down.  It  is  generally  confined  to  inflammation  of  the  sheath,  or 
rupture  of  the  attaching  fibres.  The  inflammation  of  the  part  is, 
however,  often  very  great,  the  pain  intense,  and  the  lameness  exces¬ 
sive.  The  symptoms  are  swelling,  heat,  and  tenderness,  and  a  pro™ 
portionate  degree  of  lameness. 

In  every  serious  affection  of  this  kind,  care  should  be  taken  that 
the  local  inflammation  does  not  produce  general  disturbance  of  the 
system  ;  and,  therefore,  the  horse  should  be  bled  and  physicked.  The 
bleeding  may  be  at  the  toe,  by  which  an  important  local,  as  well  as 
general,  effect  will  be  produced.  The  leg  is  afterwards  to  be  well 
fomented  with  warm  water  two  or  three  times  a  day,  and  half  an  hour 
at  each  time  ;  and,  between  the  fomentations,  the  leg  should  be 
inclosed  in  a  poultice  of  linseed-meal.  The  inflammation  being 
subdued,  the  part  is  to  be  bandaged  tightly  for  some  days;  and  if  the 
bandage  be  soaked  in  a  mixture  of  vinegar  and  spirit  of  wine,  it  will 
further  serve  to  guard  against  a  recurrence  of  inflammation.  Should 
lameness  or  any  considerable  enlargement  of  the  part  remain,  a  blis¬ 
ter  may  be  applied. 

Strain  of  the  ligaments  of  the  fetlock  and  coffin  joint  often  occurs, 
and  sometimes  becomes  a  very  serious  affair,  not  being  always  attend¬ 
ed  by  any  external  swelling ;  and  being  detected  only  by  heat  round 
the  coronet,  the  seat  of  lameness  is  often  overlooked,  and  the  disease 
is  suffered  to  become  confirmed  before  its  nature  is  discovered.  The 
treatment  is  the  same  as  that  recommended  for  strains  of  the  back 

sinews. 

Ringbone  is  a  bony  excrescence  formed  around  the  coronet,  whic  i 
sometimes  produces  very  considerable  lameness.  It  usually 
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mences  about  the  pastern  joint,  and  involves  not  only  the  pastern 
bones,  but  also  the  cartilages  of  the  foot.  When  the  first  deposit  is 
on  the  lower  pastern,  and  on  both  sides  of  it,  and  produced  by  violent 
inflammation  of  the  ligaments  of  the  joints,  it  is  recognized  by  a  slight 
enlargement,  or  bony  tumour,  on  each  side  of  the  foot,  and  just  above 
the  coronet.  This  is  more  frequent  in  the  hind  foot,  the  pasterns  of 
it  being  more  subject  to  ligamentary  injury.  In  the  early  stage  of 
the  disease,  an  attempt  may  be  made  to  remove  it  by  blistering,  or 
by  the  application  of  the  cautery,  which  is  not  always  unsuccessful. 
The  degree  of  lameness  occasioned  by  it  depends  on  the  situation  of 
the  enlarged  part  with  respect  to  the  joint.  If  it  occurs  upon  the 
centre  of  the  bone,  it  often  proves  harmless  ;  but  if  on  the  margin  of 
the  joint,  it  usually  produces  lameness  which  is  incurable. 

Curb  is  an  enlargement  at  the  back  of  the  hock,  about  three  or 
four  inches  below  the  point  of  it,  and  is  produced  by  inflammation  of 
the  ligaments  of  the  joint.  It  is  usually  accompanied  by  considerable 
lameness  at  its  first  appearance,  but  the  swelling  is  not  always  great. 

Indeed,  it  sometimes  presents  so  gradual  a  curve,  that  it  is  scarcely 
perceivable  when  viewed  from  behind. 

In  the  treatment  of  curb  the  object  is  to  abate  the  inflammation,, 
by  the  application  of  cold,  evaporating  lotions,  frequently  repeated. 
Equal  portions  of  spirit  of  wine,  water,  and  vinegar,  will  make  an  ex- 
cellent  lotion  for  the  purpose.  If  the  heat  and  lameness  are  consider¬ 
able,  it  may  be  necessary  to  bleed  and  physic,  and  apply  a  blister. 
The  blister  must  be  repeated  until  the  swelling  disappears. 

Bog  Spavin.  This  is  an  enlargement  of  the  larger  vein  passing 
along  the  hock,  partly  occasioned  by  an  increased  capacity  of  the  vein 
itself  at  the  part,  and,  often,  partly  from  the  formation  of  tumours 
beneath  it,  which,  of  course,  make  it  project  considerably.  These 
tumours  are  produced  by  the  rupture  or  distention  of  the  membranes 
which  form  the  synovial  cavity,  and  these  often  materially  interrupt 
the  circulation  in  the  large  vein  mentioned.  The  consequence  is,  the 
formation  of  a  swelling,  which  is  soft  and  yields  to  pressure,  but  rises 
again  as  soon  as  the  pressure  is  removed.  This  is  a  very  serious 
disease,  attended  with  no  great,  but  often  permanent  lameness,  and 
usually  returns  after  being  apparently  subdued.  It  is  a  consequence 

of  over-exertion,  by  which  the  ligaments  of  the  hock  have  been  in¬ 
jured. 
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This  disease  is  removed  with  difficulty,  the  injury  being  deep- 
seated.  Unless  in  desperate  cases,  it  is  scarcely  worth  attempting  a 
cure.  The  only  remedy  consists  in  active  blistering,  by  which  such 
a  degree  of  external  inflammation  is  excited,  as  may  tend  to  remove 
the  enlargement,  but  even  this  mode  of  treatment  is  seldom  suc¬ 
cessful. 

Bone  Spavin.  This  is  a  still  more  formidable  disease.  It  is  closely 
allied  to  splint,  being  an  enlargement  of  the  bony  matter  of  the  hock, 
produced  by  previous  inflammation  of  the  ligaments  of  the  part. 
During  the  formation  of  this  bony  excrescence  there  is  always  lame¬ 
ness,  and  that  frequently  to  a  very  great  degree  ;  but  when  the  mem¬ 
brane  of  the  bone  has  accommodated  itself  to  the  tumour  that  ex¬ 
tended  it,  the  lameness  subsides,  or  disappears,  according  to  the  degree 
in  which  tbe  bony  deposit  interferes  with  the  motion  of  the  joint. 
The  only  remedy  consists  in  blistering,  which,  at  an  early  stage,  will 
usually  effect  a  cure.  The  obsolete  practice  of  removing  the  ex¬ 
crescence  by  a  chisel  and  mallet,  is  generally  injurious  to  the  horse, 
and  opposed  to  the  dictates  of  humanity. 

Spavin  of  either  sort  invariably  produces  a  greater  or  less  degree 
of  lameness  at  intervals,  but  the  animal  is  not  by  any  means  rendered 
incapable  of  performing  any  sort  of  work  in  which  quick  action  is  not 
required.  A  spavined  horse  is  not  only  capable  of  ordinary  farm 
work,  but  he  also  generally  improves  at  it,  becomes  less  lame,  and 
the  tumour  even  seems  to  be  diminished.  For  fast  work,  however, 
he  is  altogether  unsuited. 

Swelled  Legs.  This  is  a  frequent  and  most  troublesome  complaint. 
The  cause  is  often  difficult  of  detection,  and  frequently  exceedingly 
complicated.  The  hind  legs  are  more  disposed  to  swell  than  the  fore 
legs.  Even  when  no  other  disease  appears  to  be  present,  the  legs  all 
at  once  suddenly  swell  to  an  enormous  degree,  attended  by  heat  and 
extreme  tenderness  of  the  skin,  and  excessive  lameness.  This  is  evi¬ 
dently  sudden  and  very  intense  inflammation  of  the  absorbents  of 
the  leg.  A  considerable  degree  of  fever  generally  follows.  Want  of 
proper  exercise  and  high  feeding  are  usually  causes,  but  sometimes 
it  is  brought  on  by  over-exertion.  Sometimes  it  is  caused  by  inflam¬ 
mation  shifting  from  some  other  part,  as  the  lungs  or  the  intes¬ 
tines. 

Moderate  exercise  is  the  chief  remedy,  as,  removing  the  cause,  it 
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soon  effects  a  cure.  Friction,  by  hand  rubbing,  is  an  excellent  mean 
ot  allaying  the  inflammation,  especially  if  assisted  by  bandages,  which 
also  have  an  admirable  effect.  These  are  always  to  be  used  in  the 
first  instance,  and  it  is  only  in  the  event  of  their  failure  that  medicines 
aie  to  be  used.  Aperient  and  diuretic  medicines  are  those  employed, 
but  in  a  disease  evidently  proceeding  from  general  debility,  they 
should  be  sparingly  administered. 

Grease.  Swelled  legs, Although  distinct  from  grease,  are  apt  to 
degenerate  into  it  ;  therefore  this  disease  comes  next  under  consi¬ 
deration.  It  is  an  inflammation  of  the  skin  of  the  heel,  sometimes  of 
the  fore,  but  oftener  of  the  hind  feet.  Of  all  the  diseases  to  which 
the  horse  is  subject,  there  is  none  more  peculiarly  attributable  to  bad 
management  than  grease,  as  it  never  makes  its  appearance  where  an 
opposite  mode  of  proceeding  is  adopted.  Every  thing  that  has  a 
tendency  to  excite  inflammation  in  the  skin  of  the  heel  is  a  cause  of 
grease.  Want  of  exercise,  is  therefore  a  frequent  cause.  When  high 
feeding  is  added  to  irregular  or  deficient  exercise,  and  want  of  clean¬ 
liness  in  the  stable,  this  disease  is  still  more  likely  to  be  produced. 

Hie  treatment  of  grease  is  simple  if  taken  in  time.  On  the  first 
appearance  of  the  disease  the  heels  should  be  washed  with  soap  and 
water,  and  afterwards  rubbed  with  ointment  composed  of  sugar  of 
lead,  in  the  proportion  of  a  drachm  to  an  ounce  of  lard.  This  will 
geneiady  heal  the  part  unless  the  disease  has  proceeded  so  far  that, 
cracks  appear,  with  a  discharge  from  the  heels.  In  this  case  a  poultice 
of  linseed  meal,  with  charcoal  added,  may  be  applied,  and  when  the 
discharge  assumes  a  healthy  appearance  a  dressing  of  ointment,  com¬ 
posed  of  one  part  of  resin,  three  of  lard,  and  one  of  calamine  powder, 
will  usually  effect  a  cure.  A  diuretic  may  be  given,  but  a  mild  dose 
of  physic  will  be  preferable. 

Acute  Founder  of  the  Foot  is  a  very  formidable  disease,  and  of  fre¬ 
quent  occurrence.  It  consists  of  inflammation  of  the  sensible  laminae 
or  fleshy  plates,  on  the  front  and  sides  of  the  coffin  bone,  occasioned 
by  over-exertion  or  sudden  alternations  of  temperature  in  the  foot. 
Although  seemingly  little  understood,  the  disease  can  rarely  be  mis¬ 
taken.  Considerable  lameness  will  be  evinced,  and  if  the  feet  be 
examined  they  will  be  found  evidently  hot ;  the  horse  will  express 
pain  if  they  are  slightly  rapped  with  a  hammer,  and  the  artery  at  the 
pastern  will  throb  violently. 
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Hie  treatment  will  resemble  that  of  inflammation  generally. 
Bleeding  is  indispensable,  and  the  toe  vein  should  be  selected  for  the 
operation,  as  producing  a  much  greater  local  effect.  After  this, 
poultices  of  linseed  meal  should  be  applied,  so  as  to  cover  the  whole 
of  the  foot  and  pastern,  and  be  frequently  removed.  The  effect  of 
the  poultices  will  be  increased  by  the  removal  of  the  shoe,  and  paring 
the  sole  as  thin  as  possible  ;  but  this  must  be  done  with  extreme 
caution,  the  pain  of  the  part  being  intense.  Should  no  amendment 
be  observed,  the  bleeding  may  be  renewed  on  the  following  day,  and 
in  a  day  or  two  afterwards  a  blister  may  be  applied,  the  horse  being 
kept,  in  the  mean  time,  on  mash  diet  or  other  food  little  stimulating 
in  its  nature. 

Pumiced  Feet .  The  pumiced  foot  is  a  very  common  consequence 
ot  acute  founder,  in  which,  the  elasticity  of  the  laminse  becoming 
destroyed,  the  support  of  the  coffin-bone  is  removed,  and  it  rests 
wholly  on  the  sole,  which  thereby  becomes  flattened,  or  even  convex, 
by  this  unnatural  weight.  It  sometimes  occurs  without  previous  in¬ 
flammation,  especially  in  horses  with  large,  wide  feet.  This  is  a  dis¬ 
ease  for  which  there  is  no  remedy,  all  treatment  being  merely 
palliative.  If  the  projection  be  not  too  great,  a  thick  bar  shoe  is  the 
best  thing  that  can  be  applied  ;  but  should  the  sole  have  much  much 
descended,  a  shoe  with  a  very  wide  web,  bevelled  off  so  as  not  to  press 
on  the  part,  may  be  used. 

Contraction  of  the  Hoof  The  artificial  life  that  horses  lead  subjects 
them  to  many  diseases  unknown  in  their  natural  state,  and  one  of 
these  is  contraction  of  the  hoof.  This  affection  is  generally  slow  in 
its  progress,  but  gradually  the  foot  increases  in  length  and  narrows  in 
the  quarters,  and  particularly  at  the  heel ;  the  frog  is  diminished  in 
width,  the  sole  becomes  more  concave,  the  heels  higher,  and  lameness, 
or  at  least  a  short  and  feeling  action,  ensues. 

In  the  case  of  contraction  of  the  hoof,  prevention  is  better  than 
cure  ;  indeed  the  latter  is  rarely  effected,  and  the  propriety  of  at¬ 
tempting  it  is  extremely  questionable.  It  is  often  not  so  formidable 
as  is  generally  represented,  and  many  horses  with  a  slight  degree  of 
contraction  in  the  hoof,  continue  to  perform  their  work  without  diffi¬ 
culty,  and  do  not  evince  any  considerable  degree  of  lameness.  Con¬ 
traction  tends  to  produce  lameness,  but  the  process  being  slow  and 
gradual,  some  of  the  other  parts  become  extended,  so  that  it  is  more 
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a  change  of  form  than  of  capacity  ;  for  as  the  foot  becomes  narrow 
so  it  increases  in  length. 

Contraction  is  frequently  the  consequence  of  neglecting  to  pare  the 
hoof,  by  which  it  increases  to  an  undue  size,  and  destroys  that  ex¬ 
pansion  which  it  would  otherwise  possess.  It  is,  therefore,  mistaken 
economy  to  allow  shoes  to  remain  for  a  great  length  of  time  on  the 
feet,  as  this  circumstance  unquestionably  contributes  to  the  disease. 
Another  source  is  the  want  of  natural  moisture,  and  hence  the  pro¬ 
priety  of  stopping  the  feet  of  horses  standing  in  the  stable.  Defective 
management  may  also  lead  to  contraction,  as  high  feeding,  and  want 
of  regular  and  moderate  exercise. 

Sand  Crack.  This  is  a  crack  or  fissure  in  the  side  or  quarter  of  the 
hoof,  generally  on  the  inside,  and  almost  always  in  the  fore-feet. 
When  it  occurs  in  the  hind-feet  it  is  generally  found  in  the  front,  and 
in  either  case  lameness  is  produced.  Sand  crack  is  indeed  a  most 
serious  defect.  It  indicates  a  brittleness  of  the  crust,  sometimes  na¬ 
tural,  but  oftener  the  consequence  of  mismanagement  or  disease, 
which,  in  defiance  of  every  means  adopted,  will  probably  be  the  source 
of  future  annoyance. 

In  the  treatment  of  sand  crack  it  is  first  necessary  to  ascertain  the 
extent  of  the  injury,  and  to  remove  any  foreign  matter  that  may  have 
got  into  it.  The  edges  of  the  crack  are  then  to  be  thinned  down, 
and  any  formation  of  matter  within  it  may  be  removed  by  the  appli¬ 
cation  of  butyr  of  antimony.  The  firing-iron  is  then  to  be  applied 
both  above  and  below,  to  prevent  the  extension  of  the  injury;  after 
which  a  pledget  of  dry  tow  should  be  placed  in  the  crack  and  another 
over  it,  the  whole  being  bound  up  as  tightly  as  possible. 

Punctures  or  Wounds  in  the  Feet.  These  are  often  verjr  serious 
evils,  either  when  received  by  nails  in  shoeing,  or  by  some  instrument 
come  into  contact  with  on  the  road.  The  danger  arises  from  the 
inflammation,  which  is  always  great  from  any  injury  done  to  the  sen¬ 
sible  and  vascular  parts  within  the  foot.  This  inflammation  quickly 
proceeds  to  suppuration,  and  the  matter  thus  formed  will  spread  and 
greatly  injure  the  other  parts  of  the  foot,  unless  it  find  a  ready  vent 
from  the  sole. 

Sometimes  a  horse  is  lame  from  puncture  of  the  feet,  when  no  ap¬ 
parent  opening  can  be  seen  by  which  the  cause  of  injury  could  have 
entered.  After  due  examination  of  the  other  parts,  it  will  therefore 
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be  good  policy  to  have  the  shoe  removed,  and  if  the  seat  of  injury  be 
not  denoted  by  the  heat  ot  the  part,  it  will  be  ascertained  by  rapping 
the  crust  all  round  with  the  hammer  or  pressing  it  with  the  pincers, 
and,  in  either  case,  the  flinching  of  the  animal  will  quickly  discover 
it.  When  the  seat  of  mischief  is  ascertained,  the  sole  should  be 
thinned  round  it,  and,  especially  at  the  hole  or  puncture,  it  should  be 
pared  to  the  quick.  ihe  escape  of  some  matter  will  now  probably 
tell  the  nature  of  the  injury.  The  opening  must  be  enlarged,  and 
the  case  treated  as  an  ordinary  wound. 

In  removing  the  shoes  in  the  case  of  wounds  in  the  feet,  and  in 
fastening  them  on  again,  great  caution  should  be  observed,  as,  by 
rough  and  unfeeling  treatment,  the  injury  may  be  increased.  Before 
removing  the  shoe  the  nails  should  be  drawn  separately,  instead  of 
wrenching  it  off  at  once,  to  the  manifest  injury  of  the  foot.  If  the 
injury  has  been  inflicted  by  any  of  the  nails  in  shoeing,  it  will  per¬ 
haps  be  detected  by  examining  them  separately  as  they  are  drawn. 

Thrush  is  a  disease  of  the  frog,  causing  a  discharge  of  offensive 
matter  from  its  division  or  cleft,  and  is  attended  by  considerable  ten¬ 
derness  of  the  part,  and  sometimes  of  the  whole  foot.  In  the  hind- 
feet  it  usually  proceeds  from  defective  stable  management,  and  in  the 
fore-feet  it  is  often  caused  by  contraction.  It  is  not  always  accom¬ 
panied  by  lameness,  and  in  a  great  many  cases  the  appearance  of  the 
foot  is  scarcely  or  not  at  all  altered,  and  the  disease  can  only  be  de¬ 
tected  by  close  examination. 

The  tieatment  of  thrush  will  depend,  in  some  degree,  on  the  cause 
by  which  it  has  been  produced.  When  occasioned  by  filthiness,  the 
cause  must  be  removed,  and  then  the  disorder  may  cease  ;  but  this  is 
not  always  the  case,  for  the  thrush  sometimes  has  proceeded  so  far 
as  to  produce  ulceration  of  the  sensible  frog,  which  will  require  the 
application  of  astringent  medicines  to  effect  a  cure.  A  paste,  com¬ 
posed  of  two  ounces  of  blue  and  one  of  white  vitriol,  powdered  as 
finely  as  possible,  and  rubbed  down  with  one  pound  of  tar  and  two 
of  lard,  applied  to  the  part,  will  effectually  and  speedily  dry  up  the 
discharge. 

Quitten  and  canker  are  generally  the  result  of  punctures  or 
ih lushes  when  neglected  or  originally  extensive.  These  are  ex- 
tremely  difficult  of  cure,  but  they  are  prevented  by  removing  the 

exciting  causes. 


553 


IV. - VETERINARY  OPERATIONS. 

It  is  essential  that  the  farmer  and  every  one  interested  in  the 
management  of  horses  should  become  acquainted  with  the  mode  of 
performing  the  principal  operations  which  are  necessary,  either  as 
tending  to  make  the  animal  accommodate  himself  still  more  to  his 
artificial  state  of  life,  or  as  counteracting  the  injurious  effects  of 
disease.  The  performance  of  them  will,  indeed,  more  properly  belong 
to  the  veterinary  practitioner,  unless  upon  urgent  occasions;  but  this 
does  not  at  all  interfere  with  the  propriety  of  the  owner  being  able 
to  ascertain  whether  or  not  they  are  properly  performed,  and  also  of 
being  able  to  operate  himself  in  the  less  difficult  cases,  in  the  event  of 
no  other  assistance  being  within  reach. 

In  the  performance  of  surgical  operations  it  is  frequently  necessary 
to  bind  the  human  patient ;  it  is,  therefore,  more  necessary  to  bind 
the  horse,  who  is  not  under  the  control  of  reason,  and  whose  strug¬ 
gles  may  not  only  be  injurious  to  himself  but  dangerous  to  the  opera¬ 
tor,  and  interfere  materially  with  the  execution  of  the  operation. 

Confinement  by  the  side-line  is  a  very  simple  and  useful  method 
of  putting  a  horse  under  restraint,  and  places  him  in  sufficient  sub¬ 
jection  for  the  operations  of  docking,  nicking,  and  firing.  A  long 
rope,  with  a  noose  at  one  end,  is  fastened  on  the  pastern  of  one  of 
the  hind-legs.  The  rope  is  then  brought  over  the  neck  and  round  the 
withers,  and  then  tied  to  the  portion  that  comes  from  the  leg.  The  leg 
may  thus  be  drawn  so  far  forward  that,  while  the  horse  cannot  evidently 
kick  with  that  leg,  he  is  disarmed  of  the  other,  for  he  would  not  have 
sufficient  support  under  him  if  he  attempted  to  raise  it.  Neither  can 
he  easily  use  his  fore-legs,  or,  if  he  attempt  to  use  them,  one  of  them 
may  be  lifted  up,  by  which  he  will  be  rendered  nearly  powrerless. 

With  the  aid  of  active  assistants,  this  mode  of  confinement  will  be 
sufficient  for  the  performance  of  almost  any  operation,  with  the  ex¬ 
ception  of  castration  ;  and  it  must  be  remembered,  that  the  casting 
of  horses  is  generally  attended  with  bad  consequences,  in  a  greater  or 
less  degree,  to  the  animals,  therefore  it  is  only  to  be  resorted  to  as  a 
last  resource. 

It  is  necessary,  however,  that  the  animal  should  be  thrown  for  cas¬ 
tration,  and  perhaps  also  for  severe  firing.  This  is  performed  by 
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means  of  what  are  termed  hobbles,  the  construction  of  which  is 
generally  known  to  horsemen.  They  consist  of  strong  leather  straps 
and  buckles,  one  of  which  is  buckled  around  each  pastern,  and  from 
the  strap  a  large  iron  ring  extends.  The  end  of  the  rope  being 
fastened  to  one  of  these,  and  drawn  through  the  remainder,  the  as¬ 
sistants  take  hold  of  the  other  end,  and  easily  pull  the  horse  off 
his  feet. 

As  a  minor  method  of  restraint,  but  sufficient  for  many  purposes, 
the  twitch  may  be  mentioned.  This  consists  of  a  noose  passed 
through  a  hole  at  the  end  of  a  strong  stick,  and  in  this  noose  the 
muzzle  is  enclosed.  The  stick  being  turned  round  twists  the  noose, 
and  consequently  diminishes  its  capacity,  thereby  securely  retaining 
the  muzzle,  while  the  horse  suffers  great  pain  from  the  pressure — 
sufficiently  great  to  prevent  him  from  making  any  attempt  to  struggle, 
for  every  motion  increases  the  pain  produced  by  the  twitch. 

Shoeing.  The  importance  of  the  subject  of  shoeing  is  sufficiently 
attested  by  the  immense  number  of  inventions  which  the  ingenuity 
of  artists  is  every  day  devising  to  render  the  system  complete.  The 
shoe  is  an  unnecessary  appendage  to  the  horse  in  his  natural  state, 
but  it  is  absolutely  necessary  as  a  protection  while  engaged  in  the 
numerous  services  which  are  now  required  of  him.  The  diseases  of 
the  feet  are  numerous,  and  many  of  them  have  been  traced  to  bad 
shoeing ;  indeed,  shoeing  is  said  to  be  conducive  to  disease,  even 
when  performed  in  the  best  manner.  The  proper  form  and  construc¬ 
tion  of  the  shoe  are,  therefore,  deserving  of  attention  ;  for  it  is  most 
important  to  ascertain  the  kind  of  shoe  that  will  do  the  least  mis¬ 
chief  to  the  feet. 

The  annexed  figure  represents  a  shoe  of  a  construction  which  has 
been  much  recommended.  It  presents  a 
perfectly  flat  surface  to  the  ground,  to  Fig.  82. 

give  as  many  points  of  bearing  as  pos¬ 
sible,  except  that  around  the  outer  edge 
there  is  a  groove,  in  which  the  nail  holes 
are  punched,  so  that,  sinking  into  the 
grove  their  heads  project  but  a  little  way? 
and  are  soon  worn  down  level  with  the 
shoe.  The  web  of  the  shoe  is  of  the 
same  thickness  throughout,  from  the  toe 
to  the  heel ;  and  it  is  sufficiently  wide 
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to  guard  the  sole  from  bruises,  and  as  wide  at  the  heel  as  the  froo* 
will  permit,  in  order  to  cover  the  seat  of  corns.  The  outer  part  of 
it  is  flat,  and  of  the  width  of  the  crust,  and  designed  to  support  the 
crust  only,  for  it  is  on  this  part  alone  that  the  weight  of  the  horse 
should  be  supported.  Towards  the  heel,  this  flattened  part  is  wider, 
and  occupies  the  whole  breadth  of  the  web,  to  support  the  heel  of 
the  crust  and  its  reflected  part,  the  bar ;  thus,  while  it  defends  the 
horn  included  within  this  angle  from  injury,  it  gives  that  equal  pres- 
sure  upon  the  bar  and  crust  which  is  the  best  preventative  against 
corns,  and  a  powerful  obstacle  to  contraction. 

It  is  fastened  to  the  foot  by  nine  nails,  five  on  the  outside,  and 
four  on  the  inside  of  the  shoe  ;  those  on  the  outside  extending  a 
little  farther  down  towards  the  heel,  because  the  outside  heel  is 
thicker  and  stronger,  and  there  is  more  crust  to  hold  the  nails ;  the 
last  nail  in  the  inner  quarter  being  further  from  the  heel,  on  account 
of  the  weakness  of  that  quarter.  The  inside  part  of  the  web  is 
bevelled  off,  or  rendered  concave,  that  it  may  not  press  upon  the  sole, 
and  thereby  interfere  with  its  elasticity.  This  form  is  also  better 
calculated  to  facilitate  the  removal  of  gravel  or  small  stones  between 
the  crust  and  the  shoe  than  if  the  latter  were  flat,  as  these  matters 
would  in  this  case  necessarily  be  retained,  and  almost  bid  defiance 
even  to  mechanical  force  for  their  removal. 

The  proper  preparation  of  the  foot  for  the  application  of  the  shoe 
is  also  an  important  operation.  Many  feet  are  injured  by  the  rough 
and  careless  manner  in  which  the  old  shoes  are  removed,  the  crust  of 
the  hoof  being  often  torn,  and  thereby  rendered  less  capable  of  af¬ 
fording  a  sufficient  hold  for  the  retention  of  the  shoe  afterwards. 
Before  attempting  the  removal  of  the  shoe,  the  points  of  the  nails 
which  were  previously  turned  down,  should  in  every  case  be  raised, 
an  operation  which  is  often  altogether  neglected,  or  very  imperfectly 
performed.  The  shoe  being  removed,  the  rough  edges  of  the  crust 
are  rasped  off,  after  which  the  sole  should  be  pared  throughout,  until 
a  strong  pressure  with  the  thumb  can  produce  some  yielding,  or  show 
a  sensible  degree  of  elasticity  in  the  lower  part  of  the  foot ;  and  in 
this  paring,  the  natural  arch  of  the  sole  should  be  imitated  as  much 
as  possible.  This  paring  of  the  foot  is  absolutely  indispensable  to  in¬ 
sure  healthy  action  ;  for  when  an  undue  portion  of  horn  is  allowed 
to  accumulate,  the  elasticity  of  the  sole  is  destroyed,  the  functions  of 
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the  foot  are  impeded,  and  a  foundation  is  laid  for  corns,  contraction, 
and  inflammation. 

The  quantity  of  horn  to  be  removed,  in  order  to  leave  the  remain¬ 
ing  part  of  the  proper  thickness,  will  vary  in  different  feet,  and  will 
also  depend  much  on  previous  treatment.  From  the  strong  foot  a 
great  deal  must  be  taken.  From  the  concave  foot  the  horn  is  to  be 
removed,  until  the  elasticity  of  the  sole  is  ascertained  by  a  strong 
pressure  of  the  thumb.  From  the  flat  foot  little  need  be  pared  ; 
while  the  pumiced  foot  will  spare  nothing  but  the  ragged  parts.  In 
paring,  the  crust  must  be  reduced  to  a  perfect  level  all  round,  but  left 
a  little  higher  than  the  sole. 

Of  the  manner  of  attaching  the  shoe  to  the  foot,  the  owner  can 
scarcely  be  supposed  to  be  a  competent  judge  ;  he  can  only  take 
care  that  the  shoe  itself  shall  not  be  heavier  than  the  work  requires  ; 
that  for  work  a  little  hard  the  shoe  shall  still  be  light,  with  a  bit  of 
steel  welded  into  the  toe ;  that  the  nails  shall  be  as  small,  as  few, 
and  as  far  from  the  heels,  as  may  be  consistent  with  the  security  of 
the  shoe  ;  and  that,  for  light  work  at  least,  the  shoe  shall  not  be 
driven  on  as  closely  and  as  firmly  as  it  is  often  done,  to  the  great 
injury  of  the  foot. 

Clips  on  the  toes  are  becoming  very  common.  These  are  portions 
of  the  upper  edge  of  the  shoe,  hammered  out  and  turned  up,  so  as  to 
embrace  the  lower  part  of  the  crust,  which  is  usually  paired  out  a 
little  to  receive  the  clip.  They  are  very  useful,  as  more  securely 
attaching  the  shoe  to  the  foot,  and  relieving  the  crust  from  that  stress 
upon  the  nails  which  would  otherwise  be  injurious.  A  clip  at  the  toe 
is  almost  necessary  in  every  draught  horse,  to  prevent  the  shoe  from 
being  loosened  or  torn  off  by  the  stress  which  is  thrown  upon  the  toe 
in  the  act  of  drawing. 

The  shoes  for  the  hind-feet  are  somewhat  different  from  those  for 
the  fore-feet.  In  forming  the  hind  shoes,  it  should  be  remembered 
that  the  hind  limbs  are  the  principal  instruments  in  progression,  and 
that,  in  active  motion  or  heavy  draught,  the  toe  is  the  point  on  which 
the  whole  frame  of  the  animal  turns,  and  from  which  it  is  propelled. 
The  shape  of  the  foot  itself  is  somewhat  different,  beino-  straiohter  in 
the  quarters,  and  to  this  peculiarity  the  shoe  must  be  adapted.  The 
nails  in  the  hinder  shoe  may  be  placed  nearer  to  the  heel  than  in  the 
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fore  shoe,  because,  from  the  comparative  little  weight  and  concussion 
thrown  on  the  hind-feet,  there  is  not  so  much  danger  of  contraction. 

The  propriety  of  using  calkins  of  the  enormous  height  they  are  gene¬ 
rally  made,  is  extremely  questionable.  They  tend  to  interfere  with  the 
equal  pressure  of  the  several  parts  of  the  foot,  especially  when  they  are 
not  of  an  uniform  height.  They  are  more  necessary  on  the  hind  feet 
as  enabling  the  animal  more  effectually  to  dig  his  toe  into  the  ground 
to  propel  himself  forwarcNin  heavy  draught.  When  they  are  used, 
it  is  especially  important  that  they  be  of  the  same  height,  otherwise 
the  horse  will  be  walking  on  one  side  of  his  foot,  and  incurable  lame¬ 


ness  may  be  produced. 

The  shoe  will  vary  in  substance  and  weight  with  the  conformation 
of  the  foot  and  nature  of  the  work.  But,  under  peculiar  circum¬ 
stances,  shoes  of  other  forms  may  be 


83. 


used,  such  as  when  any  part  of  the  foot  Fig. 

is  diseased  or  otherwise  injured.  In  this 
respect  the  bar  shoe  is  a  very  useful  con¬ 
trivance  ;  and  it  is  to  be  regretted  that 
so  much  prejudice  prevails  against  the  use 
of  this  shoe,  which  can  only  arise  from  its 
supposed  unsightly  appearance,  as  beto¬ 
kening  unsoundness.  As  a  defence  to 
weak,  thin  feet,  it  is  invaluable,  as  it  re¬ 
moves  a  part  of  the  pressure  from  the 
heels  and  quarters  to  the  frog.  It  is  a 

continuation  of  the  common  shoe  round  the  heels,  as  represented  in 
the  hgui  e.  It  is  evidently  not  safe  in  frosty  weather*  or  when  much 
speed  is  required  of  the  horse. 


When  horses  are  put  to  grass,  it  is  necessary  to  take  off  the  shoes, 
in  order  that  any  tendency  to  contraction  in  the  feet  may  be  lessened 
or  removed,  and  to  prevent  them  from  injuring  each  other  either 
through  playfulness  or  vice.  In  this  case  tips ,  reaching  only  half 
round  the  feet,  are  worn,  to  prevent  the  crust  being  torn  by  the  occa¬ 
sional  hardness  of  the  ground,  or  by  the  pawing  of  the  animal ;  and 
the  quarters  at  the  same  time  being  free,  the  foot  disposed  to  contract 
has  a  chance  of  expanding  and  regaining  its  natural  shape. 

Bleeding.  This  is  a  very  common,  and,  to  the  horse,  important 
operation.  It  is  of  the  greatest  importance  in  all  acute  or  rapid  dis¬ 
eases,  and  more  especially  in  this  animal,  because  his  inflammatory 
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diseases,  on  account  of  the  great  strength  of  his  arterial  system,  soon 
run  to  a  fatal  termination,  and  can  only  be  checked  in  the  rapidity  of 
their  progress  by  abstracting  blood,  which  diminishes  the  momentum 
of  circulation.  In  colds  and  inflammations  generally,  it  is  always  re¬ 
quired,  and  is  the  principal  remedy  that  can  be  applied. 

As  to  the  situation  and  manner  of  performing  the  operation,  it  may 
be  observed  that  bleeding  is  either  local  or  general.  By  general 
bleeding  it  is  meant  that  a  quantity  is  drawn  from  some  large  vein 
sufficient  to  affect  the  system.  Nor  is  it  a  matter  of  great  importance 
which  vein  may  be  fixed  upon  for  the  operation.  Any  of  the  large 
veins  may  be  opened  for  a  general  bleeding  with  the  same  success, 
but  the  most  convenient  are  the  jugular  veins,  or  veins  of  the  neck, 
the  cephalic,  or  veins  of  the  arm,  and  the  saphoena,  or  veins  of  the 
thigh.  In  local  bleeding,  the  vein  to  be  opened  depends  on  the  seat 
of  the  injury  or  inflammation,  which  it  is  intended  that  the  operation 
should  counteract  or  remove. 

Having  fixed  upon  the  vein  for  the  operation,  the  next  thing  to  be 
attended  to  is  the  instrument,  of  which  there  are  several  sorts,  as  lan¬ 
cets  and  fleams.  Most  expert  practitioners  use  a  lancet  to  bleed  with  ; 
and  when  the  habit  of  using  it  is  acquired,  it  is  decidedly  the  most 
workmanlike  instrument.  The  fleam  is,  however,  more  commonly 
employed,  and  in  unskilful  hands  is  much  safer.  As  an  accompani¬ 
ment  to  the  fleam,  a  bloodstick  is  required,  which  consists  of  a  hard 
piece  of  wood,  loaded  at  the  end  with  lead,  to  strike  the  fleam  into 
the  wound.  It  is  preferable  to  the  lancet,  in  being  more  certain  in 
the  extent  of  the  wound  made  by  it ;  for  all  that  is  necessary  to  com¬ 
plete  the  operation  with  the  fleam  is,  to  place  the  star  of  the  instru¬ 
ment  fairly  upon  the  part  in  the  line  of  the  vein,  and  to  give  a  sufficient 
blow  with  the  bloodstick.  The  blunt  part,  or  blade  of  the  fleam, 
prevents  it  from  going  too  deep,  and  the  size  of  the  star  insures  a 
sufficient  opening. 

In  proceeding  to  the  operation,  the  first  step  is  to  prevent  the  re¬ 
turning  flow  of  the  blood,  so  that  the  vein  may  become  better  filled, 
and  more  easily  struck.  This  is  done  in  the  neck  of  the  horse,  by 
pressing  with  the  finger  on  the  course  of  the  vein,  below  the  part 
where  the  wound  is  to  be  made ;  but  the  pressure  must  not  be  too 
great,  for  then  the  vein  would  present  a  surface  too  much  rounded, 
and  the  instrument  would  be  extremely  liable  to  slip  over  it.  The 
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fleam  is  to  be  placed  in  a  direct  line  with  the  course  of  the  vein,  and 
over  the  centre  of  it,  and  a  good  blow7  with  the  bloodstick  will  cause  a 
flow  of  blood.  A  sharp  stroke  should  be  given,  for  there  is  little 
danger  of  the  fleam  doing  injury,  the  blade  being  a  sufficient  guard 
to  prevent  it  from  going  too  deep.  When  it  happens  that  the  first 
blow  fails  to  cut  the  vein,  it  must  be  repeated,  care  being  taken  to 
place  the  instrument  in  the  external  opening,  and  in  such  a  direction 
as  to  be  fair  on  the  centre  of  the  vein,  the  neglect  of  which  has  been 
the  cause  of  the  former  failure.  The  pressure  on  the  vein  being  re¬ 
moved  when  a  sufficient  quantity  has  been  drawn,  the  blood  will  cease 
to  flow,  and  the  opening  may  be  closed  up.  The  usual  mode  of  doing 
this  consists  in  bringing  the  edges  of  the  wound  together,  and  passing 
a  pin  through  them,  around  which  a  few  hairs  from  the  mane  of  the 
horse  may  be  wrapped,  to  prevent  the  effusion  of  blood.  Should  the 
operation  be  performed  with  a  sharp  and  clean  instrument,  the  wound 
may,  however,  be  closed  by  merely  bringing  the  edges  of  the  wound 
into  contact,  and  holding  them  so  by  the  hand  for  a  short  time,  after 
wdiich  they  will  remain  in  the  desired  position  themselves,  and  a  fruit¬ 
ful  source  of  inflammation  of  the  vein  will  thus  be  avoided.  In  either 
case  the  head  of  the  horse  should  be  tied  up  for  several  hours,  to  pre¬ 
vent  his  rubbing  the  part  against  the  manger  to  renew  the  bleeding 
of  the  wound. 

Blistering .  The  principle  on  which  blisters  act  has  been  said  to 
be  this  that  no  two  intense  inflammations  can  exist  in  nei^hbourino’ 
parts,  or,  perhaps,  in  the  system,  at  the  same  time,  without  being 
influenced  by  each  other.  Hence  the  propriety  of  applying  stimulat¬ 
ing  aciimonious  substances  to  the  skin,  to  excite  external  inflamma¬ 
tion,  and  to  lessen  or  draw  aw7ay  inflammation  in  some  deeper  seated 
and  generally  not  far  distant  part.  Thus,  blisters  are  applied  to  the 
sides  in  inflammation  of  the  lungs — to  the  belly,  in  that  of  the  bowels 
— to  the  legs,  in  that  of  the  cellular  substance  surrounding  the 
sheaths  of  the  tendons — and  to  the  coronet,  or  the  heel,  in  inflamma¬ 
tion  of  the  several  parts  of  the  foot.  Blisters  have  likewise  the 
property  of  increasing  the  activity  of  the  neighbouring  vessels.  Thus, 
blisters  are  applied  to  bring  the  tumour  of  strangles  more  speedily  to 
a  head.  They  arouse  the  absorbents  to  energetic  action,  and  take 
away  tumours,  and  callous,  and  even  bony  substances. 

The  blister  commonly  employed  is  a  mixture  of  Spanish  flies, 
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resin,  and  lard.  The  proportions  are,  one  of  flies,  one  of  resin,  and 
four  of  lard  ;  the  lard  and  resin  being  first  melted  together,  and  the 

powdered  flies  added  afterwards.  Mustard,  made  into  paste  with 

\ 

boiling  water,  and  applied  hot,  will  often  form  an  excellent  blister. 
Tincture  of  croton  is  sometimes  applied  as  a  liquid  blister. 

To  ensure  the  active  operation  of  the  blister,  the  hair  should  be 
cut  or  shaved  closely  off,  and  the  ointment  well  rubbed  in.  Some  of 
the  ointment  may  be  smeared  over  the  part  after  the  rubbing,  and  the 
head  of  the  horse  must  be  tied  up  to  prevent  his  nibbling  the  irritated 
parts,  by  which  his  muzzle  would  be  affected,  and  often  serious 
blemishes  might  be  produced  from  the  removal  of  any  part  of  the 
skin  off  the  place  originally  blistered.  A  contrivance  called  a  neck 
cradle ,  will  be  found  useful  in  preventing  the  animal  from  doing 
any  injury  to  himself,  as  it  prevents  him  from  turning  round  his 
head. 

Firing  is  employed  on  the  same  principle  as  the  blister,  and  is 
designed,  by  producing  superficial  inflammation,  to  remove  a  deeper- 
seated  one,  or  to  excite  the  absorbents  to  take  away  any  unnatural 
or  bony  tumour.  Humanity,  however,  will  dictate,  that  on  account 
of  the  inflammation  which  it  excites,  and  the  pain  which  it  inflicts,  it 
should  only  be  had  recourse  to  when  milder  means  have  failed,  except 
in  those  cases  in  which  experience  has  shown  that  milder  means 
rarely  succeed.  The  operation  is  one  which  cannot,  with  safety,  be 
performed  without  the  assistance  of  a  veterinary  surgeon,  and,  there¬ 
fore,  the  details  of  it  need  not  be  entered  into  here. 

Setons  are  pieces  of  tape,  or  cord,  passed  by  means  of  an  instru¬ 
ment  resembling  a  large  needle,  either  through  abscesses,  or  the  base 
of  ulcers  with  deep  sinuses,  or  betwen  the  skin  and  the  muscular,  or 
other  substances  beneath.  They  are  retained  there  by  the  ends 
being  tied  together,  or  by  a  knot  at  each  end.  The  seton  is  moved  in 
the  wound  twice  or  thrice  in  the  day,  and  occasionally  wetted  with 
spirit  of  turpentine,  or  some  acrid  liquid,  in  order  to  increase  the  in¬ 
flammation  which  it  produces,  or  the  discharge  which  is  intended  to 
be  established. 

Rowels.  The  action  of  rowels  is  similar  to  that  of  setons.  The 
rowel  consists  of  a  piece  of  tow  or  leather,  smeared  with  blistering 
ointment,  and  inserted  into  an  opening  previously  formed  for  its 
reception.  The  skin  being  raised  by  the  finger  and  thumb,  a  slit 
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about  an  inch  in  length  is  cut  in  it  to  receive  the  rowel.  Tow  is  to 
be  preferred  to  leather  for  rowels,  and  if  a  part  of  it  be  left  outside 
of  the  incision,  it  will  serve  to  carry  off  the  discharge.  The  tow 
should  be  changed  every  day,  with  or  without  the  ointment,  accord¬ 
ing  to  the  action  of  the  rowel,  or  the  urgency  of  the  case. 

Docking  consists  in  shortening  the  tail  of  the  horse,  and  is  an 
operation  which  fashion  or  caprice  renders  necessary.  The  length 
at  which  the  tail  is  wished  to  remain  being  ascertained,  an  incision  is 
made  through  it  at  the  nearest  joint,  either  by  the  docking  machine, 
01  by  a  laige  knife,  the  hair  having  been  previously  turned  up,  and 
tied  round  some  distance  above  the  cut.  Considerable  bleeding  will 
now  ensue,  but  it  would  rarely  proceed  so  far  as  to  be  productive  of 
injury,  even  were  it  not  interfered  with.  Should  if  appear  to  con. 
tmue,  a  red  hot  iron  may  be  applied  to  the  stump,  which  will  com¬ 
pletely  stop  the  haemorrhage ;  but  care  must  be  taken  that  the  bone 

be  not  touched,  as  the  application  of  the  iron  to  it  would  be  a  source 
of  much  annoyance. 

Nicking  and  cropping  were  much  more  common  formerly  than 

they  aie  at  present ;  and  it  is  to  be  wished,  that  such  barbarous  prac¬ 
tices  were  altogether  done  away  with. 


V. - THE  REARING  AND  FEEDING  OF  HORSES. 

Ihe  general  principles  of  breeding  have  already  been  entered  into 
at  length,  and  need  not  again  be  recapitulated  in  this  place.  In  the 
breeding  of  horses  it  is  especially  important  that  the  parent  of  either 
sex  should  be  free  from  disease,  of  the  most  perfect  form,  and  of  the 
vanety  which  it  is  intended  should  be  produced. 

A  maie  is  capable  of  breeding  at  three  or  four  years  old;  but 
before  that  period,  or,  indeed,  even  then,  her  form  and  strength  are 
not  sufficiently  developed.  It  is  better  that  she  should  be  four  or 
five  years  old  before  being  employed  for  this  purpose.  It  happens 
often  that  mares  are  much  older,  being  seldom  selected  for  breeders 
until  they  are  in  the  decline  of  life,  or  otherwise  unable  to  execute 
their  work.  But  an  error  may  also  be  committed  on  the  other  side. 
When  the  animal  is  too  old  her  energies  are  more  or  less  impaired, 
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and  she  becomes  incapable  of  being  used  with  advantage  for  the  re¬ 
production  of  the  species. 

The  mare  comes  into  season  in  the  spring;  she  goes  with  young 
about  eleven  months,  although  with  an  irregularity,  even  to  the 
extent  of  several  weeks  on  either  side.  The  most  convenient  time 
for  her  receiving  the  male  is  in  May,  that  she  may  foal  in  April, 
when  the  herbage  begins  to  spring.  From  the  time  she  receives 
the  male  till  that  of  foaling,  the  mare  may  be  kept  at  moderate 
work,  and  that  not  only  without  injury,  but  with  decided  advan¬ 
tage.  When  nearly  half  the  time  of  pregnancy  has  elapsed  she 
should  have  a  little  better  food.  This  is  about  the  period  when  the 
slinking  of  the  foal  is  liable  to  take  place,  and  good  feeding  and  mo¬ 
derate  exercise  will  be  the  best  preventative  of  this.  If  she  has  been 
regularly  exercised,  and  apparently  in  health  during  pregnancy,  little 
danger  will  attend  the  act  of  parturition. 

After  the  mare  has  foaled  she  should  be  turned  into  a  well- 
sheltered  pasture,  with  a  shed  to  which  she  may  go  at  all  times;  and, 
in  addition  to  the  natural  herbage,  she  should  have  an  allowance  of 
nourishing  food,  especially  if  she  has  foaled  at  an  early  period  of  the 
season,  before  the  pastures  afford  a  full  bite.  In  about  a  month  after 
foaling,  she  may  again  be  put  to  moderate  work.  The  foal  will  in 
this  case  be  shut  up  for  a  time,  during  the  hours  of  work,  and  after 
acquiring  a  little  strength  it  may  be  allowed  to  follow  the  mare.  It 
will  thus  become  familiar  with  its  attendant,  and  improve  by  exercis¬ 
ing  itself  in  play. 

The  mare  will  usually  come  into  season  at  or  before  the  expiration 
of  a  month,  often,  indeed,  in  a  week  or  ten  days  after  foaling,  when, 
if  she  be  kept  chiefly  for  breeding,  she  may  again  receive  the  male. 
In  five  or  six  months,  according  to  the  growth  of  the  foal,  it  may  be 
weaned,  which  is  done  by  merely  separating  it  from  the  mare.  The 
mother  may  then  be  put  to  harder  work,  and  have  drier  food. 

At  the  time  of  weaning,  and  during  all  the  period  of  its  growth, 
the  foal  should  be  liberally  fed.  Oats  are  seldom  given  to  young 
horses,  but  the  farmer  will  find  that  by  allowing  the  foal  a  daily  feed 
of  bruised  oats  and  bran,  he  wil  be  amply  repaid  in  the  rapid  growth 
and  superiority  of  the  animal.  It  is  essentially  important,  in  the 
rearing  of  any  description  of  live  stock,  that  they  should  be  w^ell  fed 
when  young  ;  but  over-feeding  and  pampering  are  equally  to  be 
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avoided.  The  proper  place  for  the  young  colt  will  be  a  grass  pad- 
dock,  with  a  shed  in  which  he  can  shelter  himself  from  the  inclemency 
of  the  weather.  On  the  approach  of  winter  he  may  be  put  into  an 
open  yard,  having  also  a  shed,  and  plentifully  littered  with  straw.  He 
may  be  fed  on  straw,  with  an  occasional  allowance  of  more  nutritious 
food,  during  the  early  part  of  the  winter,  and  as  spring  advances,  on 
hay.  But,  although  he  is  chiefly  confined  in  the  yard,  it  will  be  found 
useful  to  him  to  let  him  have  a  piece  of  ground  to  exercise  in,  in  fine 
weather.  As  early  in  the  spring  as  the  pastures  will  allow,  he  is  to 
be  turned  out  to  graze  in  the  fields,  where  he  is  to  be  kept  during 
the  summer ;  and  in  the  following  winter  put  again  into  the  yard  or 
paddock,  and  treated  in  the  same  manner  as  before. 

The  process  of  breaking-in,  or  training  the  animal,  may  be  com¬ 
menced  from  the  very  period  of  weaning.  The  foal  should  be  daily 
handled,  partially  dressed,  accustomed  to  the  halter,  led  about,  and 
even  tied  up.  The  tractability,  good  temper,  and  value  of  the  horse, 
depend  on  commencing  the  important  business  of  training  at  an  early 
period,  a  great  deal  more  than  is  usually  imagined.  The  kindest 
treatment  should  be  invariably  adopted,  for  the  principle  on  which 
their  after  usefulness  is  founded  is  early  attachment  to,  and  confidence 
in  man,  and  obedience,  implicit  obedience,  resulting  chiefly  from 
these. 

After  the  second  winter  the  training  may  commence  in  good  ear- 
nest.  The  colt  may  first  be  bitted,  and  a  bit  carefully  selected  that 
will  not  hurt  his  mouth,  and  of  a  smaller  size  than  those  commonly  in 
use.  With  this  he  may  be  allowed  to  amuse  himself,  and  to  champ 
for  an  hour  on  a  few  successive  days. 

This  tieatment  may  be  continued  until  the  animal  is  become  per¬ 
fectly  familiar  with  it  from  constant  usage,  and  afterwards  portions  of 
the  harness  may  be  put  on,  always  avoiding  doing  any  thing  calcula¬ 
ted  to  frighten  him.  Successive  portions  of  harness,  including  even  a 
riding  saddle,  are  to  be  put  on  as  he  becomes  perfectly  familiar  with 
those  previously  used.  At  length  he  is  taken  out  to  the  plough,  or 
some  other  implement  of  draught,  and  is  allowed  to  go  forward  for 
some  time  without  any  other  obstacle  to  his  progress  than  that  which 
the  implement  to  which  he  is  attached  opposes,  until  he  becomes  ac¬ 
customed  to  the  draught,  and  he  will  soon  exert  himself,  and  go  along 
Juke  the  other  horses,  after  which  his  load  may  be  gradually  increased. 

2  o  2 
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As  he  becomes  accustomed  to  his  draught,  he  is  to  be  taught  to  push 
back  as  well  as  to  pull  forward,  and  this,  as  in  the  former  case,  must 
be  done  without  a  load  in  the  first  instance. 

By  the  adoption  of  these  means  little  difficulty  will,  in  general,  be 
experienced  in  training  the  colt.  The  necessity  of  implicit  obedience 
must,  however,  also  be  taught  ;  but  in  doing  so,  much  severity  ought 
not  to  be  practised,  unless  when  absolutely  indispensable.  Punishment 
is  not  to  be  inflicted  in  such  a  manner  as  to  excite  the  animal  to 
resistance,  but  to  convince  him  that  we  have  the  power  to  enforce 
submission.  Few  horses  are  naturally  vicious.  It  is  cruel  usa^e 

«  o 

which  has  first  provoked  resistance,  and  that  resistance  is  continued 
or  increased  by  the  efforts  made  to  subdue  it.  Correction  may  or 
must  be  used  to  enforce  implicit  obedience,  after  the  education  has 
proceeded  to  a  certain  extent,  but  the  early  lessons  should  be  incul¬ 
cated  with  kindness  alone. 

I  he  same  principles  will  apply  to  the  training  of  the  horse  for  the 
load  or  the  chase.  The  handling  and  some  portion  of  instruction 
should  commence  from  the  time  of  weaning,  as  the  future  tractability 
of  the  hoise  depends  much  upon  this.  At  two  years  and  half,  or 
three  years,  the  regular  process  of  training  should  come  on.  If  it 
be  delayed  until  the  animal  is  four  years  old,  his  strength  and  obsti¬ 
nacy  will  be  more  difficult  to  overcome.  In  the  regular  process,  a 
headstall  is  put  on  the  colt,  and  a  cavesson  affixed  to  it,  with  long 
reins.  He  is  first  accustomed  to  the  rein,  then  led  round  a  ring  on 
soit  ground,  arid  at  length  mounted  and  taught  his  paces.  Next  to 
pieserving  the  temper  and  docility  of  the  horse,  there  is  nothing  of 
so  much  impoi  tance  as  to  teach  him  every  pace,  and  every  part  of 
his  duty,  distinctly  and  thoroughly.  Each  must  constitute  a  separate, 
and  sometimes  long-continued  lesson,  and  that  taught  by  a  person 
who  will  never  suffer  his  passion  to  get  the  better  of  his  discretion. 
Such  a  person  only  should  be  entrusted  with  the  management  of  a 
horse  at  any  period,  or  under  any  circumstances. 

d  he  male  foal,  unless  when  intended  to  be  kept  as  a  stallion,  must 
be  castrated  ;  and  the  period  at  which  this  important  operation  will 
be  best  performed,  depends  much  on  the  breed  and  form  of  the  colt. 
When  it  is  performed  at  an  early  age,  as  trom  five  to  ten  months,  it 
is  generally  attended  with  little  danger  to  the  animal,  and  the  danger 
increases  as  he  advances  in  age.  It  is  better,  however,  that  it  should 
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be  delayed  until  the  masculine  form  of  the  animal  becomes  fully  de¬ 
velop  ed. 

For  the  reason  just  stated,  it  appears,  then,  that  the  colt  should 
rarely  be  castrated  before  having  attained  the  age  of  twelve  months ; 
and  even  then  he  should  be  carefully  examined  before  the  process  is 
performed.  If  he  is  thin  and  spare  about  the  neck  and  shoulders, 
and  low  in  the  withers,  he  will  materially  improve  by  remaining  un¬ 
cut  other  six  months  ;  but,  if  his  fore-quarters  are  fairly  developed 
at  the  age  of  a  twelvemonth,  the  operation  should  not  be  delayed, 
lest  he  become  heavy  and  gross  before,  and  perhaps  have  begun  too 
decidedly  to  have  a  will  of  his  own.  The  operation  should  be  per¬ 
formed  rather  late  in  the  spring,  or  early  in  the  autumn,  when  the 
air  is  temperate,  and  particularly  when  the  weather  is  dry.  The 
details  of  the  operation  must  necessarily  be  left  to  an  experienced 
practitioner. 

1  he  stable  for  the  farm-horse,  as  for  every  other,  should  be  spa¬ 
cious  and  well  ventilated.  Ventilation  is  necessary  to  afford  a  supply 
of  pure  air  for  the  purpose  of  respiration,  as  well  as  for  maintaining 
an  equable  temperature.  It  is  not  an  uncommon  practice,  however,  to 
have  stables  so  closely  shut  up  during  the  night,  that,  on  first  enter¬ 
ing  them  in  the  morning,  the  atmosphere  in  them  is  so  contaminated, 
that  a  person  cannot  enter  them  without  the  greatest  inconvenience. 
It  requires  very  little  consideration,  indeed,  to  see  the  impropriety  of 

»  such  an  airangement ;  for  horses  cannot  possibly  be  healthy  in  such 
a  situation. 

Next  to  ventilation  in  importance  is  cleanliness.  No  filth  should 
be  allowed  to  accumulate,  but  every  day  the  stables  should  be  cleaned 
out  with  the  utmost  attention.  Every  portion  of  the  litter  that  has 
been  much  wetted  during  the  night  should  be  removed  in  the  morn¬ 
ing,  as  the  exhalation  of  the  ammonia  of  the  urine,  retained  by  the 
litter,  is  very  injurious  to  the  eyes  as  well  as  to  the  lungs. 

The  food  of  the  h  orse  is  different,  according  to  the  different  situa¬ 
tions  in  which  he  is  placed.  In  this  country,  and  in  all  temperate 
climates,  it  consists  of  herbage,  grain,  and  roots,  with,  occasionally, 
mixtures  of  all  three.  The  latter  are  becoming  very  general,  and, 
when  composed  of  proper  ingredients,  form,  perhaps,  the  best  food 
which  can  be  given  to  horses. 

Of  herbage, the  principal  kind  is  the  proper  gramina,  eaten  either 
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moist,  or  dried  into  hay.  When  eaten  moist  in  their  natural  state, 
such  a  i1Qise  is  said  to  graze;  but  when  cut,  and  carried  into  the 
stable,  the  horse  is  said  to  be  soiled.  Hay  is  herbage  cut  during  its 
flowering  process  ;  which,  after  being  subjected  to  the  sun  and  air 
a  proper  time,  is  collected  into  masses,  in  which  a  certain  degree  of 
iei  mentation  takes  place  before  the  matter  is  fitted  to  become  whole¬ 
some  and  nutritious  food.  The  judicious  management  of  the  fer¬ 
mentative  process  forms  one  of  the  greatest  desiderata  in  hay  making. 
Pursued  to  a  proper  extent,  the  remaining  moisture,  acting  on  the 
farinaceous  parts,  in  conjunction  with  the  heat  evolved  during  the 
process,  as  it  were,  malts  the  whole,  and  sugar  is  produced.  Pushed 
beyond  this,  the  hay  becomes  carbonized  ;  its  nutritive  properties  are 
lessened  ;  and  its  noxious  qualities  increased,  it  being  found  in  this 
state  to  contribute  to  the  production  of  disease.  The  quality  of  the 

hay  is  of  the  greatest  importance,  especially  when  it  forms  the  chief 
article  of  food. 

Hay  should  never  be  given  in  large  quantities  at  a  time ;  for,  in¬ 
dependently  of  the  want  of  economy  attending  the  practice,  the  horse 
becomes  disgusted  with  it  after  having  breathed  on  it  for  some  time'. 
Neither  should  it  be  kept  in  large  quantities  in  the  stable,  as,  in  that 
ease,  ,t  will  become  impregnated  with  the  ammonia,  and  other  noxious 
vapours  from  the  dung  and  urine,  and  thus  he  rendered  extremely 
unpalatable.  As  a  substitute  for  hay,  the  straw  of  the  oat  is  some¬ 
times  used  ;  but  it  is  much  less  nutritive,  and  serves  rather  to  excite 
mastication,  by  mixing  it  with  other  matters,  than  to  be  depended  on 
lor  its  nutritive  properties.  On  hay  alone  many  horses  subsist ;  and 

Hsl^d  by  it  eXei  tl0n  1S  reqU'red  °f  'hem>  they  are  sufficiently  nou- 

The  grain  used  as  horse-food  in  this  country  is  chiefly  the  oat 
which,  though  deficient  in  nutriment,  when  compared  with  the  others 
is  well  adapted  for  the  purpose.  It  is  for  the  most  part  given  to  the 
aorse  without  any  previous  preparation,  though  it  is  sometimes 
bruised,  winch  is  always  beneficial,  by  rendering  it  more  easily  mas¬ 
ticated  and  digested.  The  usual  allowance  for  a  feed  of  oats  is  a 

ga  on  being  the  eighth  part  of  a  bushel,  and  weighing  about  five 
pounds. 

Two  gallons  in  the  day,  or  ten  pounds,  are  considered  to  be  good 
feeding,  when  the  horse  is  on  dry  food,  and  not  hard  work ;  when  on 


REARING  AND  FEEDING. 


567 


hard  work,  the  quantity  may  be  increased  to  three  gallons;  and  when 
on  light  work  and  green  food,  it  is  sometimes  altogether  withdrawn. 
But,  on  an  average,  two  gallons  in  the  day,  that  is,  about  ninety 
bushels  in  the  year,  will  be  sufficient,  in  every  case,  for  the  working- 
horse  of  the  farm.  It  is  also  the  practice  to  give  the  horses  the 
lighter  oats  ;  but,  in  this  case,  the  quantity  should  be  increased,  as 
they  are  always  deficient  in  nutriment.  Oats  may  be  given  to  horses 
reduced  to  a  state  of  meal,  but  this  is  only  practised  in  the  case  of 
gruel  given  to  a  sick  horse.  Meal  is  also  sometimes  given  with  cold 
water  to  horses  while  travelling,  and  this  is  a  refreshing  feed  to  a  horse 
on  a  journey,  when  time  is  of  importance,  and  when  the  horse,  from 
fatigue  or  other  causes,  shows  a  disinclination  to  eat  his  oats. 

Wheat  and  barley  are  seldom  used  as  horse-food,  although  they 
contain  much  more  nutriment  than  oats.  The  husk  of  wheat,  known 
by  the  name  of  bran,  is,  however,  much  used  in  feeding  horses.  In 
some  districts,  a  mash  of  boiled  barley  is  employed,  and,  as  well  as 
that  of  bran,  forms  an  excellent  article  of  food  ;  it  keeps  the  bowels 
open,  and  is  nutritive  without  being  heating. 

The  pulse,  used  as  horse-food,  are  the  seeds  of  the  bean  and  the 
pea.  Beans  form  a  valuable  food  for  horses.  The  pea  is  similar  in 
its  feeding  properties  to  the  bean,  and  is,  in  a  slight  degree,  more  nu¬ 
tritive,  without  being  so  heating.  Like  the  bean,  it  should  always  be 
bruised  and  given  in  mixtures.  The  quantity  should  be  small,  from 
a  tendency  which  the  pea  has  to  swell  and  distend  the  stomach. 

The  roots  used  for  the  feeding  of  horses  are  such  as  contain  much 
sugar,  but  in  which  the  gluten  is  in  small  quantity.  Carrots  stand 
deservedly  high  on  this  list.  The  value  of  this  root  is  not  sufficiently 
known,  whether  as  contributing  to  the  strength  and  endurance  of  the 
healthy  horse,  or  the  rapid  recovery  of  the  sick  one.  In  addition  to 
their  nutritive  properties,  they  are  favourable  to  what  is  termed  con¬ 
dition,  as  the  skin  and  hair  always  look  well  under  their  use.  They 
have  a  beneficial  effect  on  the  lungs,  and  serve  to  remove  coughs,  and 
allay  the  symptoms  of  broken  wind.  The  parsnip  has  similar  pro¬ 
perties.  Swedish  turnips,  as  having  the  saccharine  principle  in  abun¬ 
dance,  are  also  much  esteemed.  Beet  and  potatoes  form  good  food, 
but  inferior  to  those  already  mentioned. 

Mixtures  are  formed  ofseveral  kinds,  and  possess  many  advantages, 
as  they  can  be  varied  to  every  taste,  and  made  either  cooling,  as  an 
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alterative,  or  nutritious  and  stimulating,  as  a  tonic.  An  excellent 
lixtuie  Is  foimed  fiom  a  chaff  made  of  one  part  best  meadow  and 
cover  lay,  and  two  parts  wheaten  straw;  and  to  three  bushels  of 
us  mixture  add  one  of  oats  bruised.  The  importance  of  bruising 
>e  oats  is  very  great.  When  used  whole,  either  alone  or  with  chaff 
tiey  aie  but  veiy  imperfectly  masticated  ;  and  the  entire  quantity  of 
nutriment  which  they  are  calculated  to  afford  is  not,  in  this  case, 
o  aine  .  proportion  of  beans,  peas,  and  roots,  may  be  added, 
according  to  the  labour  which  the  animal  has  to  perform. 

taut  thlt  rS  r  iTf  ^  th<5  feeding  °f  h°rSeS>  !t  is  ™P«r- 

7  d  ^  PreVi°US,y  boiled  or  steamed.  To  horse, 
w.  i  their  digestive  organs  weakened  by  excessive  exertion,  or  other 

causes,  food  ,n  sufficient  quantities,  thus  already  reduced  to  a  pnlta- 
ceous  mass,  resembling  chyme,  without  loss  of  time  or  waste  of  saliva, 
must  re  very  important.  The  system  of  cooking  roots,  and  using, 
them  in  conjunction  with  cut  hay  and  straw,  and  bruised  farinaceous 
seei  S,  IS,  indeed,  one  of  the  greatest  improvements  which  have  been 
effected  ,n  the  feeding  of  any  species  of  live  stock. 

The  different  seeds  used  as  horse-food  are  bruised  with  facility, 
e  straw  and  hay  easily  cut  into  chaff,  by  machines  similar  to 
these  figured  another  part  of  this  work,  which  may  now  be 
p.ocuied  without  difficulty.  A  prejudice  exists  against  bruising 
he  oats  on  account  of  a  supposed  purgative  quality  which  they  are 
then  said  to  possess,  but  this  is  altogether  without  foundation;  and 
even  i  sue  quality  exist,  it  would  be  corrected  or  neutralized  bv 
e  as  i ingen t  properties  of  the  beans  mixed  with  them.  The  mix' 

whob'ant  ^  'r868’  and  6aten  “°re  eager'y  than  °ats  “  ‘heir 

Whole  and  un mixed  state  ;  and  the  proportions  of  the  ingredients 

form  be  Smt  th®  W°‘k  which  the  horse  *  required  toper- 

Wlien  the  straw  and  hay  which  are  given  to  horses  are  cut  into 
chaff,  and  mixed  with  one  or  more  of  the  substances  mentioned,  the 
food  is  given  in  the  manger,  racks  being  in  this  case  unnecessary.  It 

llie's  H  ‘“f  b  7hed  ‘hat  'atter  Weie  enth'ely  discarded  from 
he  s  aofes  of  the  farmer,  as  they  serve  no  good  purpose,  and  occasion 

V  waste  of  food.  When  the  system  of  manger.feeding  is 

adopted,  it  is  found  that  thirty  pounds  of  food,  including  everythin,, 
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consumed  by  the  animal,  is  sufficient  for  the  largest  sized  cart-horses  ; 
but  according  to  the  common  practice  of  placing  large  quantities  of 
hay  in  the  rack,  more  than  this  quantity  of  hay  alone  will  be  con¬ 
sumed,  independently  of  the  oats  and  other  matters.  An  unlimited 
supply  of  food  being,  in  this  wray,  always  before  the  horse,  repletion 
often  takes  place  ;  and  when  this  is  followed  by  immediate  and  vio¬ 
lent  exercise,  broken  wind  and  a  long  train  of  other  diseases  are  en¬ 
gendered. 

This  mode  of  feeding  farm-horses,  then,  appears  attended  with 
advantages  of  such  an  important  nature,  as  to  insure  its  almost  uni¬ 
versal  adoption.  In  practising  it,  regard  must  be  had  rather  to  the 
weight  of  the  several  ingredients  used  than  to  the  quantity  as  ascer¬ 
tained  by  measure,  as  grain,  particularly,  is  found  to  be  so  different 
in  quality;  but  any  difference  in  this  respect  is  much  more  likely  to 
be  counterbalanced  when  weight  alone  determines  the  quantities  to 
be  employed.  About  one-half  may  consist  of  chaff  of  equal  quan¬ 
tities  of  straw  and  hay,  one-fourth  of  bruised  or  coarsely  ground 
grain,  and  one-fourth  may  consist  of  roots  previously  steamed.  To 
this  should  be  added  about  two  ounces  of  common  salt  for  each 
horse. 

In  determining  what  kind  of  food  shall  be  given  to  the  horse,  and 
the  precise  quantity  which  shall  be  supplied,  particular  circumstances 
must  often  be  allowed  to  operate.  Violent  and  long-continued  exer¬ 
tion,  for  example,  will  require  the  strongest  food,  and  the  largest  al¬ 
lowance  of  it.  But  how  much  soever  the  daily  allowance  may  vary, 
as  regards  the  quantity  of  the  several  component  parts,  the  aggregate 
will  generally  remain  the  same,  and  this  will  be  about  thirty  pounds 
for  even  the  largest  farm-horses.  At  the  period  of  active  labour,  the 
quantity  of  farinaceous  matters  must  be  increased,  and  some  of  the 
others  lessened  in  a  proportionate  degree ;  and,  under  opposite  cir¬ 
cumstances,  the  reverse  must  take  place.  At  certain  seasons,  indeed, 
the  quantity  of  grain  will  be  very  small,  or,  perhaps,  altogether  dis¬ 
pensed  with,  that  of  the  more  nutritious  roots  being  increased. 

The  times  of  feeding  should  be  as  equally  divided  as  convenience 
will  permit ;  and  when  it  is  likely  that  the  horse  will  be  kept  longer 
than  usual  from  home,  an  allowance  of  food  should  be  carried  with 
him.  The  small  stomach  of  the  horse  is  emptied  in  a  few  hours,  and 
if  he  is  suffered  to  remain  hungry  much  beyond  his  accustomed  time* 
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l.e  will  afterwards  devour  his  food  so  voraciously,  as  to  distend  the 
s  omach,  and  endanger  an  attack  of  staggers.  When  extra  work  is 

[TZ  °fh'm’lhesyslem  of  management  is  often  injudicious;  for 

ouble  feed  is  placed  before  him,  and  as  soon  as  he  has  finished  it 
>e  is  started.  It  would  be  much  better  to  allow  him  a  double  feed’ 

and  ,h  T,0US  eVem"g’  Which  Wil'  be  d,'gested  before  he  ^  wanted, 

ance  Zn  ^  V"  ‘'le  m°™ing  after  a  ratber  ““Her  allow- 

‘  nee  than  usual,  m  preference  to  starting  with  a  distended  stomach. 

e  watering  of  horses  is  an  important  part  of  their  management 

a  daily  allowance  of  pure  water  being  essential  to  health.  In  sum’ 

H  l/TtL last  T  PerSpirati°n>  ‘he  anima'  ***  -  wasted, 

at  importance  to  ascertain  that  a  sufficient  supply  has 

een  given,  as i  the i  want  of  it  generates  fevers,  and  wastes  the  health 
and  spirits.  All  horses  prefer  soft  water  ;  and  as  nature  is  unerring, 
here  ,s  no  doubt  but  that  it  is  the  most  wholesome.  Water  should 
be  regularly  given  three  times  a  day,  and  in  general  the  horse  may 
be  allowed  to  satisfy  himself  unrestrained,  unless  when  violent  ex^ 
erase  is  to  follow.  It  is  especially  important  that  a  large  allowance 
o  wate,  shou  d  not  be  given  before  starting  on  a  journey,  or  imme- 
lately  after  it,  while  he  is  still  warm. 

the1?/'1?3  °ffeedingfarm'h0rSeS  necessarily  differ  according  to 
different  seasons  of  the  year.  During  the  summer  they  will  be 

economically  kept  on  green  food,  and  during  the  remaining  portion  0 

the  year,  on  a  combination  of  the  substances  enumerated. 

oJobeerl'P  dy  ?§T  f00dWi11  begin  t0  failbythe  beginning  of 
Ctobei,  and  the  horses  will  then  be  put  on  harder  food.  The 

Change  of  food  should  be  gradually  effected,  and  a  full  allowance  of 

roots  given  at  first,  with  about  ten  pounds  of  oats  in  the  day  to  pre 

veil  the  amma  >s  falling  off  in  condition.  During  the  win^r,  whe„' 

.b  hours  of  labour  are  diminished,  a  portion  of  the  oats  Ly  be 

Withdrawn,  and  straw  may,  in  certain  cases,  be  substituted  for  hay  as 

piovender  the  full  allowance  of  roots  being  still  retained.  As  the 

engthofthe  day  increases  in  the  spring,  and  the  labour  becomes 

severe,  a  proportionate  increase  in  the  allowance  of  oats  must  be 

ma  e,  which  is  to  be  continued  until  the  labours  of  the  spring  are 

nished,  after  which  the  period  of orppn  fnnrt' 

When  thp  ln>  •  &  6  fee(^lng  agam  commences. 

UtUS  lb  entnely  withdrawn. 


HEARING  AND  FEEDING. 


57! 


During  the  summer  the  horses  are  frequently  turned  out  to  the 
fields  during  the  night,  and  in  the  interval  of  labour  in  the  middle  of 
the  day  supplied  with  cut  green  forage  in  the  stable.  In  this  case 
they  must  not  be  allowed  to  remain  out  at  night  after  the  middle  of 
September,  when  the  weather  will  be  getting  cold.  The  health  of 
the  animal  is  improved  by  this  system,  and  a  further  improvement  is 
effected  by  allowing  them  a  turn  at  grass  altogether,  so  long  as  they 
can  be  spared  from  work.  They  may  also,  however,  be  altogether 
confined  to  the  house,  receiving  their  allowance  of  green  food  there, 
and  there  is  economy  in  this  arrangement  resulting  from  the  accu¬ 
mulation  of  manure,  and  the  saving  of  food  which  will  be  thereby 
effected  ;  but  so  far  as  regards  the  health  and  condition  of  the  animals 
the  preferable  plan  is  to  allow  them  to  remain  out  on  the  grass. 

In  the  practice  of  feeding  farm-horses  the  utmost  care  must  be  taken 
that  they  never  be  allowed  to  get  out  of  condition.  In  this  case,  not 
only  are  they  unable  to  perform  their  work,  but  it  requires  a  much 
greater  expense  to  bring  them  again  into  order,  than  it  would  have 
required  to  keep  them  so.  The  leanness  of  a  farmer’s  working  stock, 
and  their  reluctant  movements,  but  too  clearly  indicate  his  unpros- 
perous  condition.  There  are  particular  operations,  indeed,  which 
require  to  be  executed  with  so  great  despatch  in  our  variable  climate, 
that  unusual  exertions  are  often  indispensable.  At  these  times  it  is 
hardly  possible,  by  the  richest  food  and  the  most  careful  treatment, 
to  prevent  the  animals  from  losing  flesh,  sometimes  even  when  their 
spirit  and  vigour  are  not  perceptibly  impaired.  Such  labours,  how¬ 
ever,  do  not  continue  long,  and  should  always  be  followed  by  a  cor¬ 
responding  period  of  indulgence.  It  is  particularly  dangerous  and 
unprofitable  to  begin  the  spring  labour  with  horses  worn  down  by  bad 
treatment  during  the  winter. 

In  the  stable  management  of  farm-horses  cleanliness  is  indispen¬ 
sable,  not  only  as  regards  the  state  of  the  stable  itself,  but  more  par¬ 
ticularly  with  respect  to  its  occupants.  The  horse  should  be  well 
brushed  every  morning,  to  remove  scurf  and  other  matters  from 
among  the  hair,  which  interfere  with  the  proper  discharge  of  the 
functions  of  the  skin.  His  feet  should  also  be  particularly  examined 
before  going  to  work,  for  the  shoes  may  be  loose,  and  the  horse  would 
consequently  be  stopped  in  his  work.  The  appearance  of  disease  will 
be  more  easily  ascertained  in  the  morning,  and  by  its  early  detection 
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the  cure  may  be  proportionably  easy.  When  the  horse  is  not 

ura  y  isposed  to  disease,  and  properly  treated,  it  will,  however 
seldom  make  its  appearance. 

When  the  horse  comes  in  at  night,  and  after  the  harness  has  been 
p  en  o  and  put  into  its  proper  place,  the  heels  should  be  well 
rus  e  out.  Hand-rubbing  will  be  preferable  to  washing,  and  this 
especially  in  the  ease  of  the  farm-horse,  whose  heels,  covered  with 
ong  hair,  can  scarcely  be  dried  again.  If  the  dirt  be  suffered  to  ac¬ 
cumulate  m  that  long  hair,  the  heels  will  become  sore  and  diseased  ; 
a  id  if  the  heels  are  washed,  and  particularly  during  the  winter, 
se„se  ill  undoubtedly  be  the  consequence  of  the  coldness  which  is 
pro  need  by  the  slow  natural  evaporation  which  afterwards  takes 
p  ace.  The  feet  of  the  horse  should  never  be  washed  without  after- 
wai  S  rubbing  them  dry,  and  the  same  precaution  is  to  be  adopted 
w  ten  they  are  wetted  by  other  means.  The  foot  should  be  carefully 
pic  ed  out  and  cleaned,  and  should  the  horse  be  allowed  to  remain  in 
ie  sta  e  from  work,  they  should  be  stopped  up  to  preserve  the  sole 
coo  an  elastic.  But,  before  stopping,  it  is  particularly  necessary  to 
run  the  picker  round  the  whole  of  the  foot,  between  the  shoe  and  the 
sole,  to  detect  any  stone  that  may  have  insinuated  itself  there. 

When  horses  come  wet  into  the  stable  from  the  labours  of  the 
arm,  the  care  of  the  horseman  is  not  alone  to  be  confined  to  the  feet, 
fhey  are  to  be  rubbed  all  over  without  cessation  until  they  are  per- 
ectly  dry,  for  when  allowed  to  remain  until  they  become  dry  by 
evaporation,  such  a  degree  of  coldness  is  produced  in  the  animals  as 
is  extremely  debilitating  ;  and,  when  treated  in  this  manner,  it  cannot 

be  expected  that  they  will  be  in  what  is  termed  condition,  or  fi,  to 
discharge  the  labours  required  of  them. 

Connected  with  the  management  of  horses  is  the  care  of  their  har¬ 
ness  This  ts  sometimes  placed  in  a  separate  room,  but  the  more 
usual  practice  is  to  place  it  behind  the  horses,  the  harness  of  each 
being  placed  behind  himself,  to  prevent  confusion.  It  is  best  kept 
ill  order  by  being  rubbed  and  dried  after  being  used,  and  if  attention 
be  paid  to  this  there  will  be  little  trouble  in  the  care  of  it.  That  part 
which  presses  upon  the  animals,  the  inside  of  collars  for  example 
should  be  carefully  dried  before  being  used,  as  the  harness  itself  is 
not  on  y  injured  by  neglecting  this,  but  that  part  of  the  horse  with 
"  ‘Ch  U  comes  111  contact  is  often  greatly  inflamed  by  it. 
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It  has  been  said  that  the  horse  is  the  only  species  of  the  genus  to 
which  he  belongs  that  can  be  regarded  as  the  especial  subject  of  cul¬ 
tivation  in  this  country.  The  ass,  indeed,  may  occasionally  be  met 
with,  but  in  his  present  state  he  cannot  be  regarded  as  deserving  of 
the  attention  of  the  agriculturist.  But  a  hybrid  is  produced  by  the 
union  of  the  horse  and  the  ass,  greatly  superior  to  the  latter,  and  well 
calculated  for  the  purposes  of  draught. 

Animals  which,  by  their  union,  produce  fertile  individuals,  are 
generally  said  to  be  of  the  same  species  ;  and  the  produce  of  animals 
of  different  species  is,  accordingly,  said  to  be  infertile.  This  rule  was 
formerly  much  insisted  on  as  a  test  of  specific  identify,  there  being 
extremely  few  exceptions  to  it.  It  appears,  indeed,  from  the  result 
of  numerous  experiments,  that  the  generality  of  animals  produced 
from  a  cross  between  even  the  most  nearly  allied  species,  are  either 
altogether  incapable  of  reproduction,  or  fertile  in  so  slight  a  degree, 
that  their  descendants  speedily  become  entirely  sterile. 

In  order  that  a  productive  union  may  take  place  between  animals 
of  different  species,  it  is  necessary  that  they  should  belong  to  what 
naturalists  call  the  same  natural  family.  Thus  the  horse  and  the  ass, 
the  ass  and  the  zebra,  the  quagga  and  the  mare,  when  paired  together, 
produce  young.  It  is  probable,  however,  that  all  these  unions  are  so 
far  forced  and  unnatural,  that  they  never  take  place  except  through 
the  influence  of  man,  when  domestication,  and  the  numerous  changes 
consequent  upon  it,  have  altered  or  impaired  their  natural  instincts  ; 
for  it  h  as  been  observed,  that  however  education  may  perfect  certain 
special  qualities  which  man  has  the  art  to  render  subservient  to  his 
own  convenience,  yet  a  more  extended  view  of  the  effects  of  domes¬ 
tication  will  convince  us,  that  it  is  almost  always  to  the  disadvantage 
of  the  natural  capacities  that  the  brute  creation  is  made  to  borrow  the 
mask  of  human  intelligence. 

The  common  cultivated  mule,  then,  being  the  produce  of  animals 
of  different  species,  is  incapable  itself  of  propagation.  Instances  have 
sometimes  occurred  in  which  the  reverse  has  been  the  case,  but  they 
are  exceedingly  rare.  To  make  up  for  this  in  some  degree,  however, 
he  lives  much  longer  than  either  the  horse  or  the  ass,  sometimes,  in¬ 
deed,  to  double  their  age. 

Mules  are  sometimes  produced  by  horses  and  she  asses,  but  they 
are  more  frequently  the  produce  of  the  jack-ass  and  the  mare.  The 
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former  are  sometimes  called  hinnies,  and  are  rarely  met  with,  being 
less  hardy  than  the  mule,  properly  so  called. 

Mules  are  highly  esteemed  iu  the  South  of  Europe  as  beasts  of 
bin  den  for  either  the  pack  or  the  saddle  ;  but  in  this  country  they 
are  chiefly  used  for  draught.  They  are  more  hardy  in  constitution, 
more  patient,  and  more  muscular  in  proportion  to  their  weight,  than 
horses,  and  are  also  much  less  subject  to  disease.  They  are  fed,  too, 
at  less  expense,  and  when  kindly  treated  and  properly  trained,  they 
equal  the  horse  in  docility  and  obedience.  In  those  countries  where 
gieat  attention  is  paid  to  the  breed,  the  mule  is  as  tall  as  the  horse, 

and  exceedingly  well  limbed,  but  not  so  handsome,  especially  about 
the  head  and  tail. 

Mules  have  not,  hitherto,  occupied  much  attention  in  this  country, 
but  it  appears  that  they  are  deserving  of  cultivation  were  that  dis¬ 
ci  imination  exercised  in  the  selection  of  parents  which  has  been  so 
sedulously  practised  in  the  breeding  of  horses.  An  important  con¬ 
sideration  in  their  favour  is  their  being  supported  at  much  less 

expense  than  the  horse,  and  performing,  at  the  same  time,  an  equal 
amount  of  labour. 


XVII— CATTLE. 


I— SPECIES  AND  VARIETIES. 

\  '  • 

The  term  cattle  is  generally  applied  to  the  several  species  and  varied- 
ties  of  the  genus  Bos ,  or  the  cow  and  ox  kind.  To  few  animals  is 
man  more  indebted  for  important  services  than  to  the  common  ox, 
and  none  afford  him  so  many  articles  of  sustenance.  Throughout  a 
great  part  of  the  world  its  flesh  is  the  principal  aTticle  of  animaj. 
food  ;  while  from  the  milk  of  the  female,  of  itself  an  almost  indispen¬ 
sable  article  of  our  diet,  are  manufactured  cream,  butter,  and  cheese. 
The  skins  furnish  the  greater  part  of  the  leather  used  in  the  arts.  In 
short,  there  is  scarcely  any  part  of  this  valuable  animal  that  is  not 
useful  to  mankind.  The  bull  and  cow  are  also  widely  diffused,  being 
inhabitants  of  most  parts  of  the  globe,  and  being  everywhere  partially 
domesticated.  In  most  countries,  however,  they  are  the  mere  crea¬ 
tures  of  soil  and  climate,  the  same  attention  in  breeding  and  rearing 
that  is  bestowed  on  the  horse  being  withheld  ;  the  natural  habits  little 
restrained,  or  the  form  little  improved  for  the  purposes  of  milking, 
fattening,  or  labour.  It  is  almost  exclusively  in  the  United  Kingdom 
that  this  race  of  animals  has  been  ameliorated,  so  as  to  present  dis¬ 
tinct  varieties  for  each  of  these  purposes  far  superior  to  what  are  to 
be  found  in  any  other  country. 

Cattle  are,  like  most  other  animals,  the  creatures  of  education  and 
circumstances.  We  educate  them  to  give  us  milk,  and  to  acquire 
flesh  and  fat,  although  there  is  little  intelligence  required  for  these 
purposes.  It  fares  with  the  ox,  as  with  all  our  other  domesticated  de¬ 
pendants,  that  when  he  has  lost  the  wild  freedom  of  the  forest,  and 
becomes  the  slave  of  man,  without  acquiring  the  privilege  of  being 
his  friend,  or  receiving  instruction  from  him,  instinct  languishes,  with¬ 
out  being  replaced  by  the  semblance  of  reason.  But  when  we  press 
him  into  our  immediate  service— -when  he  draws  our  carts,  and  ploughs 
our  lands — he  rapidly  improves  in  intelligence,  and  becomes  quite  a 
different  animal. 
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Naturalists  have  enumerated  eight  species  of  the  genus  Bos,  dis¬ 
pensed  throughout  the  world,  many  of  which  bear  little  resemblance 
ex  eina  y  to  °ur  domestic  ox,  and  have  never  been  domesticated, 
i  hose  which  have  been  domesticated  in  this  country  are— 

1 .  Bos  bubalus — The  common  buffalo. 

2.  Bos  taurus — The  common  domestic  ox. 

The  buffalo  is  a  native  of  India,  from  which  it  was  brought  into 
Egypt  and  Greece.  It  was  introduced  into  Italy  about  the  close  of 
e  sixt  1  century  ;  and  numerous  herds  now  graze  among  the  Pontian 
marshes.  It  is  used  by  the  Italians  as  food,  and  as  the  beast  of  la¬ 
bour,  and  may  be  said  to  form  the  riches  of  the  inhabitants  of  many 
parts  of  the  country.  The  milk  of  the  female  is  good,  but  the  flesh 
generally  less  esteemed  than  that  of  the  domestic  ox. 

Although  this  animal  seems  well  adapted  for  heavy  draught,  and 

aUrr^r  7  emPl0yed  f0r  tMS  PUrP0Se  in  ^"d  by  several 
■  »ateur  agriculturists,  it  ,s  not  likely  that  it  will  ever  become  general 

o  ai  as  regards  the  comparative  docility  of  the  buffalo,  it  does  not 
appear  that  it  would  not  be  equally  tractable  with  the  common  ox 
weie  the  same  attention  paid  to  training  and  rearing  as  has  been  be- 
S  owe.  on  that  animal ;  but  this  is  not  a  property  sufficiently  impor¬ 
ted  to  cause  the  introduction  of  the  buffalo  into  the  agriculture  of 
this  country. 

The  varieties  of  our  domestic  cattle  are  innumerable.  Thepliancy 

of  their  nature  is  such,  that  they  have  been  formed  into  many  diver- 
sities  Of  Shape,  and  various  qualities  have  been  given  to  them  very 

f  ,e> rent  7  ",e  0r,g,nal  s,ock-  In  Lithuania  the  cows  are  almost 
as  large  as  the  elephant;  while  some  of  those  on  the  Grampian  hills 

aie  idle  above  the  size  of  a  goat ;  and  cows  are  found  of  every  diver¬ 
sity  of  size  between  the  one  and  the  other.  Nor  are  the  qualities 
possessed  by  them  less  varied  and  diversified.  The  dairy. cow  in  this 
country  is  inactive  and  feeble,  and  scarcely  capable  of  travelling  from 
the  stall  to  the  pasture,  when  the  distance  is  considerable  ;  while 
tnose  of  Tartary  are  used  as  riding  animals,  and  in  drawing  carriages. 

All  these  varieties  of  form  and  quality  have  been  produced  from  the 
parent  stock,  partly  by  the  diversity  of  soil  and  climate,  or  other  ac- 
cidenta  or  adventitious  circumstances,  and  partly,  of  late,  by  human 

I  be  origin  of  our  different  varieties  of  domestic  cattle  is  not  easily 
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explained.  The  soil  and  climate  of  a  certain  district  seem  more 
favourable  for  the  production  and  continuance  of  one  variety  than 
anothei  ;  and  many  of  our  local  varieties  have,  no  doubt,  originated 
fiom  such  pecuhai  ities  of  soil  and  climate,  aided  by  the  intelligence 
and  activity  of  those  whose  interest  it  became  to  encourage  and  im¬ 
prove  the  most  advantageous  sort.  Certain  special  qualities  are,  from 
local  or  accidental  circumstances,  more  valuable  in  one  country  or 
even  county,  than  another  y  and  these  qualities  are  developed  or 
decreased  in  proportion  to  the  estimation  in  which  they  are  held. 
Colour  is  too  superficial  a  character  to  have  any  considerable  influ¬ 
ence  on  the  natural  or  more  substantial  qualities  of  an  animal;  but  it 
is  easy  to  conceive  that,  when  a  breeder  becomes  possessed  of  a  stock 
of  cattle  remarkable  for  combining  the  best  and  most  desirable  qua¬ 
lities,  he  will  naturally  attach  some  importance  even  to  colour,  though 
not  an  influential  attribute  ;  and  that,  other  circumstances  being  the 
same,  he  will  prefer  to  continue  the  breed  from  those  which  resemble 
the  original  and  esteemed  stock  in  colour,  as  well  as  in  size,  form,  and 
proportions.  It  is  probably  in  this  way  that  the  characteristic  breed 
of  each  district  is  so  often  distinguished  by  a  peculiar  colour,  from 
that  even  of  a  neighbouring  province.  It  would,  indeed,  be  impos¬ 
sible  to  account  for  it  otherwise,  for  we  cannot  conceive  that  the 
different  kinds  of  our  domestic  cattle  sprung  originally  from  different 
species  of  wild  animals.* 

Trom  the  earliest  times,  a  distinguishing  characteristic  of  the 
British  farmer  has  been  the  excellence  of  his  stock  of  cattle  ;  and  no 
little  of  the  opulence  of  the  country  has  been  owing  to  this  circum¬ 
stance  alone.  It  was  not,  however,  until  within  a  comparatively  short 
space  of  time  that  the  foundation  of  the  several  varieties  of  the  pre¬ 
sent  impioved  stock  was  laid  ;  and  by  the  exertions  of  a  few  indivi¬ 
duals  such  splendid  results  have  been  attained,  as  to  incite  every  one 
interested  in  the  management  of  these  animals  to  further  exertions. 

1  he  numerous  varieties  of  cattle  at  present  cultivated  throughout  the 
United  Kingdom  are  greatly  diversified,  both  by  the  different  natural 
circumstances  in  which  they  are  placed,  and  by  the  effects  of  art,  in 
changing  their  properties  and  form.  They  are  adapted  to  different 
situations,  and  for  different  purposes;  but  before  entering  on  the 
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comparative  merits  of  each,  it  may  here  be  inquired  what  constitutes 

the  most  perfect  form  for  the  different  purposes  for  which  they  are 
reared. 

In  forming  an  opinion  regarding  the  feeding  qualities  of  an  animal, 
several  circumstances  require  to  be  taken  into  consideration.  There 
is  not  only  a  peculiarity  of  form  in  the  general  structure,  but  the 
attention  of  the  breeder  is  also  to  be  directed  to  the  different  parts  of 
the  animal  considered  separately.  To  these  parts  the  term  points  is 
technically  applied;  and,  in  familiar  language,  we  often  speak  of  the 
points  by  which  live-stock  are  judged. 


As  a  characteristic  point  of  a  good  feeder,  rotundity  of  form  has 
been  already  mentioned.  In  the  case  of  the  horse,  it  was  seen  that 
the  body,  abstracted  from  the  head  and  neck,  is  comprehended  within 
a  rectangle  differing  little  from  a  square,  the  body  occupying  about 
the  half  of  that  rectangle.  But,  in  the  case  of  the  ox,  the  body  is 
comprehended  within  a  rectangle  differing  considerably  from  a  square, 
and  the  body  occupies  more  than  the  half  of  that  rectangle.  The 
ody  of  the  ox,  however,  approaches  to  the  rectangular  form  in  other 
respects.  It  is  found,  the  nearer  the  section  of  the  carcass  of  a  fat 
ox,  taken  longitudinally  vertical,  transversely  vertical,  and  horizontally 
approaches  to  a  parallelogram,  the  greater  quantity  of  flesh  will  it 
carry  w.thm  the  same  measurement.  That  the  carcass  may  fill  up  the 
parallelogram  as  well  as  its  rounded  form  will  permit,  it  should  possess 
the  following  configuration  :_The  back  should  be  straight  from  the 
top  o  the  shoulder  to  the  tail.  The  tail  should  fall  perpendicularly 
from  the  line  of  the  back.  The  buttocks  and  twist  should  be  well 

1  e  out  The  belly  should  be  straight  longitudinally,  and  round 

“  61  e“’g  WeU  fi!Ied  UP  at  the  The  ribs  should  have  a 

curved  form,  approaching  to  circular,  and  should  project,  as  nearly  as 

possible,  horizontally,  being  at  right  angles  to  the  bones  of  the  spine. 

The  hooks  should  be  wide  and  flat,  and  from  the  tail  to  the  hooks 

should  also  be  flat  and  well  filled.  The  loin-bones  should  be  Ion* 

broad,  flat  and  well  filled  ;  but  the  space  between  the  hooks  and  the 

short  ribs  should  be  rather  short  and  well  arched  over  with  a  thickness 

o  beef  between  the  hooks.  A  long  hollow  from  the  hooks  to  the 

S  °  nbS  mdlcates  a  weak  constitution,  and  an  indifferent  thrive.-, 
lese  constitute  the  c\nei  points  which  determine  the  relative  value 

o  an  animal  when  fat,  and  the  value  of  a  lean  one  will  depend  on  the 
pi  obability  of  his  realizing  them  when  fed. 
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An  essential  point  to  be  determined  in  judging  of  the  feeding 
qualities  of  an  animal  is  the  nature  of  the  bone.  Around  thick  bone 
indicates  both  a  slow  feeder  and  the  production  of  an  inferior  descrip¬ 
tion  of  flesh.  Ine  whole  bones  of  the  carcass  should  bear  a^small 
piopoition,  in  bulk  and  weight,  to  the  flesh.  Those  of  the  head 
should  be  fine  and  clean,  and  only  covered  with  skin  and  muscle. 
The  neck  should  be  small  at  the  joining*  of  the  head,  and  it  should 
also  be  short,  as  corresponding  with  the  length  of  the  limbs. 

A  full,  clear,  and  prominent  eye  is  another  point  to  be  considered  ; 
because  it  i&  a  nice  indication  of  good  breeding,  and  is  always  an  at¬ 
tendant  on  fine  bone.  The  expression  of  the  eye  is  an  excellent 
index  of  many  of  the  properties  of  cattle.  A  calm,  complacent  ex¬ 
pression  of  eye  and  face,  is  strongly  indicative  of  a  sweet  and  patient 
disposition,  and  is  invariably  a  certain  characteristic  of  a  kindly 
feeder. 

The  state  ox  the  skin  is  another  point  to  be  ascertained,  it  affords 
what  is  technically  and  emphatically  called  the  touch— a  criterion 
second  to  none,  in  the  estimation  of  a  perfect  judge,  in  determining 
the  feeding  properties  of  an  ox.  That  peculiar  state  of  the  skin, 
indicative  of  a  kindly  feeder,  and  a  disposition  to  take  on  fat,  is 
equally  removed  from  that  thick,  firm  skin,  which  is  a  characteristic 
of  some  varieties,  and  that  soft,  flabby  skin,  which  denotes  a  weak 
constitution.  A  proper  discrimination  of  this  point  is  only  acquired 
by  long  practice  and  careful  observation.* 

These,  then,  are  the  criteria  by  which  the  feeding  properties  of 
animals  are  ascertained  ;  and  they  are  not  founded  on  mere  arbitrary 
assumption,  but  are  the  result  of  the  observation  and  experience  of 
practical  men.  Those  denoting  good  milking  properties  are  similar 
in  many  respects  ;  but,  in  general,  the  same  rotundity  of  form  is  sel¬ 
dom  advisable  in  an  animal  intended  for  the  production  of  milk ;  and 
the  hind-quarters  should  approach  much  nearer  to  the  fore-quarters 
in  size  than  is  usually  the  case  in  fatting  cattle.  Good  milking  and 
fattening  qualities  are  seldom  combined  in  the  same  animal,  only  in 

*  For  further  information  on  this  subject  we  would  refer  the  reader  to  a 
series  of  valuable  papers  in  the  Quarterly  Journal  of  Agriculture,  from  the  pen 

of  Mr.  Dickson  of  Edinburgh,  to  which  we  have  been  indebted  on  this  and  se¬ 
veral  other  occasions. 
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a  partial  degree;  and  the  efforts  of  breeders  to  produce  this  desirable 
result  have  as  yet  been,  in  a  great  degree,  unsuccessful. 

These  criteria  of  the  most  desirable  properties  of  cattle  being  kept 
in  view,  we  are  now  prepared  to  enter  upon  the  comparative  merits 
or  defects  of  the  different  varieties,  or,  as  they  are  more  usually  termed, 
breeds.  7  he  breeds  of  cattle  are  now  become  so  numerous,  that  a 
variety  can  easily  be  procured  suited  to  any  situation  ;  and  the  expe¬ 
rience  and  judgment  of  the  farmer  will  be  exercised  in  selecting  that 
breed  which  is  suited  to  his  particular  case. 

It  will  be  sufficient  to  notice  in  this  place  those  breeds  of  cattle 
only  which  are  deservedly  esteemed  and  worthy  of  cultivation,  as  a 
more  extended  notice  of  the  several  breeds  of  the  United  Kino-dom 

O 

would  far  exceed  the  limits  assigned  to  this  article.  The  horns  being 
a  sti iking  chai acteristic  of  the  breeds  of  cattle,  they  may  be  conve¬ 
niently  classed  according  to  the  comparative  size  of  the  horns.  The 
short-horns,  the  middle-horns,  and  the  long  horns,  shall  therefore 
successively  come  under  review.  Besides  these,  several  varieties  of 
cattle  are  distinguished  by  the  abscence  of  horns,  being  usually  termed 
polled  or  hornless. 

The  short-horns  deservedly  stand  at  the  head  of  the  several  breeds 
of  cattle,  as  being  unexampled  in  the  possession  of  every  quality 
which  can  enhance  the  value  of  this  species  of  live-stock.  The  origin 
of  the  short-horns,  like  that  of  all  other  existing  breeds  of  the  country, 
is  involved  in  obscurity,  nothing  certain  being  known  concerning  it. 
They  are  believed  to  be  derived  from  Holland  or  Holstein,  from  the 
circumstance  of  the  great  similarity  which  exists  between  them  and 
the  cattle  of  these  countries,  and  also  from  the  fact  of  importations 
having  taken  place  fiom  this  part  of  the  Continent,  which  were 
supposed  to  have  modified,  if  not  changed,  the  characters  of  the 
native  stock. 

Appiying  the  points  of  judging  live-stock  to  the  short  horns,  it  is 
found,  that  foi  quantity  and  well  laid  on  beef,  the  short  horn  ox  is 
quite  full  in  every  valuable  part.  In  regard  to  quality  of  beef,  the 
fat  beais  a  due  and  even  preponderating  proportion  to  the  lean,  the 
fibie.3  of  which  are  fine  and  well  mixed,  and  even  marbled  with  fat 
and  abundantlyjuicy.  The  fine,  thin,  clean  bones  ofthelegs  and  head, 
with  the  soft,  mellow  touch  of  the  skin,  and  the  benign  aspect  of  the 
eye,  indicate  in  a  remarkable  degree  the  disposition  to  fatten;  while 
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the  uniform  colours  of  the  skin,  red  or  white,  or  both  combined  in 
various  degrees,  mark  distinctly  the  purity  of  the  blood. 

During  the  last  century,  various  individuals  distinguished  them¬ 
selves  as  breeders  of  the  short-horns,  and  the  variety  was  still  farther 
improved.  About  the  beginning  of  the  present  century,  it  had  ob¬ 
tained  a  higher  character,  which  it  still  continues  to  maintain.  The 
short-horns  are  at  once  distinguished  from  any  of  the  other  breeds 
of  the  country  by  their  additional  size,  and  their  more  square  and 
massy  form.  In  applying  the  points  already  noticed  to  the  short¬ 
horns,  it  would  appear  that  they  are  perfect  in  form  ;  their  bones  are 
exceedingly  small,  compared  with  the  size  of  the  animal ;  their  skin 
possesses  that  peculiar  touch  so  characteristic  of  a  good  feeder  ;  they 
arrive  early  at  maturity  ;  and,  further,  they  combine  the  valuable 
qualities  of  milking  and  fattening,  in  a  degree  unknown  in  the  case 
of  any  other  variety. 

The  prevailing  colours  of  the  short-horns  are  red  or  white,  or  a 
mixture  of  the  two,  combining  in  endless  variety,  and  producing,  very 
frequently,  a  most  brilliant  effect.  The  white,  it  is  very  probable, 
they  obtained  from  an  early  cross  with  the  wild  breed  ;  and  whenever 
this  colour  shows  itself,  it  is  accompanied,  more  or  less,  with  a  red 
tinge  on  the  extremity  of  the  ear.  No  pure,  improved  short-horns 
are  found  of  any  other  colours. 

The  size  to  which  many  of  the  short-horns  have  attained,  and  the 
enormous  sums  which  they  have  produced,  even  at  public  sale,  would, 
indeed,  appear  incredible  to  the  Irish  farmer,  were  it  not  that  they 
are  authenticated  beyond  the  possibility  of  doubt.  An  ox  of  this 
breed,  reared  by  Mr.  Charles  Colling,  of  Darlington,  was  exhibited 
through  many  parts  of  the  country,  and  could  have  been  sold  for  the 
enormous  sum  of  two  thousand  pounds  ;  and  when  slaughtered,  after 
eight  weeks’  illness,  the  four  quarters  weighed  upwards  of  a  ton. 
But  it  is  not  alone  at  great  ages  that  such  weights  have  been  attained. 
Repeated  instances  could  be  mentioned  of  short-horned  heifers  and 
oxen  producing  from  one  hundred  to  one  hundred  and  fifty  stones  of 
beef,  at  from  three  to  four  years  old.  They  are,  indeed,  frequently 
fattened  and  sold  at  the  age  of  two  years,  at  prices  varying  from 
eighteen  to  thirty  pounds. 

That  this  breed  of  cattle  is  not  deficient  in  milking  properties  is 
sufficiently  evident  from  their  being  preferred  as  milkers  in  some  of 
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the  public  dairies.  I  hey  are  found  to  afford  a  more  steady  supply 
tin  oughout  the  season  than  some  others  distinguished  for  yielding 
large  quantities,  which  last  for  a  very  limited  time.  The  quality  of 
the  milk  is  often  inferior  to  that  of  some  of  the  other  breeds;  but 
instances  are  not  wanting,  in  which  milk  of  excellent  quality  has  been 
produced  by  short-horn  cows. 

Upon  a  review  of  the  valuable  properties  of  this  breed  of  cattle,  it 
appears  somewhat  singular  that  it  has  not  attracted  more  general  at¬ 
tention.  It  is  a  prevalent  opinion,  that  the  climate  of  this  country  is 
too  cold  for  the  rearing  of  short-horns,  and  that  food  of  the  neces¬ 
sary  quality  could  not  be  produced  for  them  under  ordinary  farm- 
management.  With  regard  to  the  first  of  these  objections,  it  ap¬ 
pears  utterly  without  foundation,  as  there  are  many  instances  of  their 
being  reared  to  great  perfection  in  this  country,  and  they  have  found 
their  way  even  to  the  Highlands  of  Scotland,  where  the  climate  is, 
by  many  degrees,  colder  than  ours.  The  second  objection  is  equally' 
unfounded.  There  are  few  farms  on  which  turnips  cannot  be  raised, 
and  these,  with  straw,  will  be  sufficient  for  their  winter  food,  the  pas¬ 
tures  supplying  that  of  the  summer. 

The  character  of  the  short-horns  varies  somewhat  according  to  the 

districts  in  which  they  are  reared  ;  and  their  milking  and  fattening 

properties  have  been  developed  in  a  greater  or  less  degree,  according 

to  the  caprice  of  the  breeder.  In  some  of  the  English  counties" 

they  are  much  better  milkers  than  in  others;  but,  in  general,  it  may 

be  said,  that  they  are  unrivalled  in  the  combination  of  those  qualities 

which  render  any  variety  of  cattle  valuable  to  the  agriculturist— the 

production  of  a  large  quantity  of  milk,  and  a  tendency  to  acquire 
flesh  with  facility.* 

The  middle-horns  comprehend  a  great  number  of  varieties,  and  are 


Disposition  tofatten  insures  another  valuable  property,  early  maturity.  This 
property  is  almost  peculiar  to  the  short  horns.  It  is  obvious  that  a  disposition 
to  fatten  cannot  develope  itself,  until  the  animal  is  allowed  more  food  than  will 
merely  support  life.  Young  cattle  are  frequently  restricted  to  such  quantity  of 
food  as  will  only  support  their  growing  constitution.  This  practice  probably 
had  its  origin  in  that  period  of  husbandry  when  the  raising  food  for  animals  at¬ 
tracted  little  attention  ;  and  even  after  food  became  more  plentiful,  young  cat¬ 
tle  wei  e  i  estricted  in  its  use,  from  a  conviction  erroneously  acquired,  that  only 
cattle  of  mature  age  could  be  fattened.  This  prevalent  practice  confirmed  a 
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widely  diffused.  Many  of  them  are  much  esteemed,  and  have  been 
cultivated  with  attention,  the  introduction  of  foreign  blood  being 
guarded  against  with  the  most  scrupulous  exactness.  They  are  more 
prevalent  in  the  sister  kingdoms  than  in  this  country,  being  considered 
as  indigenous  to  them,  and  being  accordingly  found  from  one  ex¬ 
tremity  of  the  island  to  the  other.  The  varieties  which  have  found 
their  way  into  this  country,  are  chiefly  the  Devonshire  and  the 
Ayrshire  breeds,  and  theware  those  which  are  most  deserving  of 
attention. 

The  Devon  forms  a  peculiar  and  beautiful  variety,  being  well 
defined  in  its  characters,  and  easily  distinguished  from  every  other 
breed.  The  skin  is  rather  thin,  and  covered  with  curly  hair ;  and 
the  degree  of  curliness  depends  on  the  condition  of  the  animal. 
Some  of  them,  indeed,  have  smooth  hair,  it  being  in  this  case  fine 
and  glossy ;  but  those  with  curled  hair  are  preferred,  as  being  con¬ 
sidered  more  hardy,  and  being  better  feeders.  The  colour  is  a  bright 
red,  and  any  departure  from  this  is  considered  an  indication  of  a 
mixture  of  some  other  variety.  The  slightest  intermixture  of  white 
is  regarded  with  suspicion,  even  a  spot  on  the  forehead  ;  and  this  is 
more  particularly  the  case,  if  the  colours  run  into  each  other  by  im¬ 
perceptible  gradations. 

habit  of  treatment  which  was  extended  even  to  short  horns,  till  a  very  few  years 
ago.  It  was  a  prevalent  custom  for  breeders  of  short  horns,  to  keep  them  till 
four,  and  sometimes  five  years  old,  before  they  were  fed  off.  Now  that  the 
breed  is  improved,  and  generally  distributed,  a  more  profitable  system  obtains. 
Three  years  is  the  longest  period,  and  very  frequently  oxen  are  fed  off  at  two 
years  of  age.  I  have  frequently  seen  Mr.  Robertson  of  Lady-kirk,  have  two  and 
a  half  year  old  steers  sold  for  £25  a  piece,  and  brought  to  a  weight  of  seventy-two 
stones  each.  The  late  Mr.  Abraham  Wilson,  of  Edington  Mains,  used  to  bring 
two  year  olds  to  eighty  stones,  and  sold  them  at  £28  a  piece.  At  the  great  sales 
of  stock,  which  took  place  at  Phantassie,  Mr.  Rennie  always  realized  £30  a 
piece  for  two  year  olds.  These  instances  prove  very  satisfactorily,  that  two 
year  old  short  horns  can  be  made  fit  for  the  butcher ;  but  of  course,  in  accom¬ 
plishing  this  object,  proper  management  is  requisite.  To  show  what  good  ma¬ 
nagement  can  accomplish,  I  may  mention  that  I  have  seen  breeders  of  short  horns 
who  farmed  fine  turnip  land,  but  could  never  obtain  more  than  £10  or  £12  for 
two  year  olds,  while  their  neighbours  on  inferior  soil  obtained  £20  for  cattle  of 
the  same  age ;  and  yet,  in  the  former  case,  as  much  food  had  been  consumed  as 
in  the  latter.” — Quarterly  Journal  of  Agriculture ,  vol.  vi.  pp.  273-4. 
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Ihe  Devons  are  rather  small  in  size;  and,  in  this  respect,  the  ox, 
the  bull,  and  the  cow  differ  much  from  each  other.  The  first  is  de¬ 
cidedly  laigei  than  either  of  the  others;  the  bull  maintains  a  me¬ 
dium  place,  and  the  cow  is  by  much  the  smallest.  In  the  districts  in 
which  they  are  cultivated,  the  Devonshire  cattle  are  valued  highly 
for  the  purpose  of  labour,  the  oxen  being  quicker  in  their  motions 
than  those  of  any  other  variety,  being  little,  if  at  all  inferior,  to  horses 
in  this  respect.  They  have  also  a  tendency  to  acquire  flesh  with 
facility,  and  are  much  prized  on  this  account.  As  milkers,  they  rank 
far  below  many  other  breeds,  at  least  so  far  as  regards  the  quantity 
they  yield  ;  but  it  is  of  very  superior  quality— indeed,  so  much  value 
has  been  attached  to  this  property,  that  it  has  been  regarded  as  com¬ 
pensating  for  the  deficiency  in  quantity. 

With  legal d  to  the  comparative  merits  of  the  Devons,  it  appears 
that,  when  oxen  are  much  employed  for  the  purposes  of  labour,  they 
are  eminently  deserving  of  attention,  and  are  perhaps  superior,  in  this 
respect,  to  almost  any  other  breed  in  the  kingdom  ;  but  when  this  is 
not  an  object  in  the  rearing  of  cattle,  it  does  not  appear  that  their 
other  good  qualities  are  of  such  a  nature  as  to  make  up  for  the  great 
deficiency  in  the  quantity  of  milk  which  they  yield.  The  qualities  of 
fattening  readily,  and  yielding  large  quantities  of  milk,  are  rarely 
found  in  combination  in  any  variety  of  cattle  ;  but  it  is  believed  that 

they  are  to  be  found  in  greater  perfection  in  some  others  than  in  the 
Devons. 

An  impoitant  and  valuable  breed  of  cattle  belonging  to  the  middle- 
horns  is  the  Ayrshire.  This  breed,  at  least  in  its  present  improved 
state,  is  comparatively  of  modern  origin.  It  derives  its  name  from 
Ayrsnire,  and  extends  to  the  adjoining  counties  of  Lanark,  Dumfries, 
Kenfiew,  Dumbarton,  and,  more  or  less,  throughout  the  different  dis¬ 
tricts  of  the  United  Kingdom.  Little  more  than  half  a  century  ago 
the  cattle  found  in  Ayrshire  were  a  diminutive  race,  and  possessing 
but  few  points  of  resemblance  with  that  of  the  present  improved 
breed.  The  improved  Ayrshire,  indeed,  appears  to  be  the  produce 
of  careful  selection  and  good  management ;  and  when  a  breed  having 
so  many  good  qualities  as  this  one  undoubtedly  possesses,  is  seen  to 
be  produced  by  such  means,  it  holds  out  the  greatest  possible  in¬ 
ducements  for  further  exertions,  which,  if  performed  in  the  same 

judicious  manner,  will  no  doubt  be  crowned  with  similar  successful 
results. 
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The  animals  of  this  variety  are  delicate  in  their  horns  and  limbs, 
their  foreheads  are  narrow,  their  shoulders  thin,  and  their  fore-quar¬ 
ters  light.  This  is  a  form  which  is  valued  in  the  female  as  indicating 
a  disposition  to  secrete  milk,  but  it  does  not  correspond  with  the 
form  of  an  animal  which  indicates  a  disposition  to  grow  to  a  great 
size  and  feed  readily.  Still,  however,  these  qualities  are  combined  in 
a  much  greater  degree  than  an  examination  of  the  exterior  confor- 
mation  of  the  animal  would  suggest.  But  it  is  in  an  especial  degree 
that  this  breed  is  suited  for  the  dairy,  and  in  this  respect  it  is  seldom 
rivalled. 

Tameness  and  docility  of  temper  are  known  to  gieatly  enhance 
the  value  of  a  milch-cow.  Some  degree  of  hardiness,  a  sound  con¬ 
stitution,  and  a  moderate  degree  of  life  and  spirits,  are  also  qualities 
to  be  wished  for,  and  what  those  of  the  Ayrshire  generally  possess. 
Other  valuable  qualities  are  the  supplying  of  a  large  quantity  of  milk, 
and  that  also  of  a  good  quality  ;  and  that  afterwards  the  animal  shall 
possess  a  tendency  to  acquire  flesh.  These  qualities  the  Ayrshire 
cattle  have  in  a  great  degree.  Were  the  sole  object  the  production 
of  flesh,  the  short-horns  would  be  decidedly  superior ;  but  seeing 
that  the  production  of  milk  is  also  important,  the  Ayrshire  are  emi¬ 
nently  deserving  of  attention. 

Being  indigenous  to  a  climate  much  colder  than  ours,  and  being 
also  capable  of  subsisting  on  coarser  food  than  most  of  the  other  im¬ 
proved  varieties,  this  breed  of  cattle  seems  well  adapted  for  the  ge¬ 
neral  circumstances  of  this  country.  The  dairy  forms  an  important 
part  of  the  establishment  of  the  Irish  farmer,  and  for  this  purpose 
they  are  admirably  suited.  But  they  are  also  well  adapted  for  fat¬ 
tening,  though  in  this  respect  they  are  inferior  to  the  short-horns.* 

*  The  shapes  that  are  most  approved  of  in  the  Ayrshire  dairy  are,  accord¬ 
ing  to  Mr.  Aiton,  an  enthusiastic  admirer  of  that  variety,  the  following  :  “  head 
small,  but  rather  long  and  narrow  at  the  muzzle  ;  the  eyes  small,  but  quick  and 
lively  ;  the  horns  small,  clear,  bended,  and  their  roots  at  a  considerable  distance 
from  each  other ;  neck  long,  and  slender,  tapering  towards  the  head,  with  little 
loose  skin  hanging  below ;  shoulders  thin  ;  forequarters  light  and  thin ;  hind¬ 
quarters  large  and  capacious  ;  hack  straight,  broad  behind,  and  the  joints  of  the 
chine  rather  loose  and  open  ;  carcass  deep  ;  pelvis  capacious  and  wide  over  the 
hips,  with  fleshy  buttocks  ;  tail  long  and  small ;  legs  small  and  short  with  firm 
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Another  esteemed  variety  of  the  middle-horns  is  the  Hereford 
rattle  a  race  peculiar,  in  a  great  degree,  to  the  county  from  which 
ley  c  erive  their  name.  In  several  respects  they  resemble  the 
evens,  and  an  affinity  is,  accordingly,  sometimes  attempted  to  be 
raced  between  them  ;  but  this  affinity  is  by  no  means  striking.  The 
erefords  cannot  be  regarded  as  possessing  their  valuable  qualities 
and  well-defined  characters  from  an  early  period,  being,  like  all  the 

Other  improved  varieties,  the  effect  of  attention  and  assiduity  on  the 
part  of  the  farmers  of  that  county. 

The  Heiefoid  oxen  are  considerably  larger  than  the  Devon  They 
are  of  a  darker  red,  with  white  faces,  and  more  or  less  of  white  on 
ot  er  parts.  The  lnde  is  considerably  thicker,  and  the  animals  in 
genera  more  hardy.  Compared  with  the  Devons,  they  are  shorter 

‘  6  ®S’  a"d  als°  m  ,he  carcass :  hl'gher,  and  broader,  and  heavier 
m  re  chine  ;  rounder  and  wider  across  the  hips,  and  better  covered 

wit  i  at  ;  t  le  thigh  fuller  and  more  muscular,  and  the  shoulders 

arger  and  coarser.  The  females  are  small  as  compared  to  the  sire 

to  which  the  oxen  reach,  a  character  likewise  possessed  by  the 

Devons;  and  they  partake,  too,  in  the  character  of  the  Devons, 

and  other  allied  breeds,  in  being  bad  milkers.  The  quality  of 

their  flesh  is,  however,  good  and  much  prized  ;  and  they  are  well 

suited  for  draught,  although  slower  in  their  motions  than  the 
Devons. 

Varieties  of  the  middle-horns  are  to  be  found  in  almost  every 
county  m  Britain,  many  of  which  are  closely  allied  to  each  other  in 
t  ten-  characters,  while  others  possess  but  few  points  of  resemblance, 
i  any  of  them  have  not  found  their  way  into  this  country,  being  lit- 
t  e  esteemed  beyond  their  respective  districts  ;  but  some  have  been 
long  introduced,  and  are  held  in  deserved  estimation. 

A  variety  of  the  middle-horns  is  usually  considered  indigenous  to 

Ireland,  a  favourite  specimen  of  which  is  the  Kerry  cow.  These 


joints ;  udder  large,  broad,  and  square,  stretching  forward,  and  neither  fleshy, 

low  hung,  nor  loose,  with  large  and  prominent  milk  veins ;  teats  short,  point¬ 
ing  outwards,  and  at  a  considerable  distance  from  each  other  ;  the  skin  thin 
and  loose  ;  hair  soft  and  woolly  ;  the  head,  horns,  and  parts  of  least  value 
small,  and  the  general  figure  compact  and  well  proportioned.” 
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animals  are  found  in  mountains  and  unimproved  districts.  They 
are  small,  light,  active,  and  wild.  The  head  and  neck  are  in  general 
small.  The  horns  are  short,  all  of  them  fine,  some  of  them  rather 
upright,  and  frequently,  after  projecting  forward,  then  turning  back¬ 
ward.  Although  somewhat  deficient  in  the  hind-quarters,  they  are 
high-boned  and  wide  over  the  hips,  yet  the  bone  generally  is  not 
heavy.  The  hair  is  coarse  and  long,  and  the  colour  is  various  ;  some¬ 
times  black. 

These  cattle  are  exceedingly  hardy,  subsisting  frequently  through¬ 
out  the  winter  on  their  pastures,  and  sometimes  living  entirely  in  the 
open  air,  even  during  the  most  inclement  season.  Under  existing 
circumstances  they  are  well  suited  to  many  parts  of  the  country,  the 
tillage  being  so  imperfect  as  not  to  afford  the  means  of  subsistence  to 
the  more  improved  breeds.  They  yield  large  quantities  of  milk  com¬ 
pared  with  their  size,  and  fatten  in  a  short  period  when  plentifully 
supplied  with  nutritious  food.  They  cannot,  however,  be  regarded 
as  deserving  of  attention  in  the  more  improved  districts,  in  which 
case  they  should  give  place  to  larger  cattle. 

The  long  horns  now  demand  our  attention.  They  existed  from 
an  early  period  in  the  district  of  Craven  in  Yorkshire,  from  which 
bulls  were  sent  into  all  parts  of  the  country.  The  Craven  breed 
was  originally  distinguished  by  a  disproportionate  and  frequently  un¬ 
seemly  length  of  horn.  In  the  old  breed  the  horns  often  projected 
nearly  horizontally  on  either  side  ;  but  as  the  cattle  became  improved, 
they  assumed  other  directions,  giving  the  animal  an  extraordinary 
appearance,  and  sometimes  even  extended  in  such  a  manner  as  would 
seem  to  prevent  the  animal  from  grazing,  or  appearing  to  grow  into 
some  part  of  the  jaw,  were  their  extremities  not  removed  by  the  saw. 
In  the  south  and  west  of  Ireland  the  long  horns  prevail,  and  on  the 
luxuriant  pastures  of  these  districts  they  often  attain  to  a  large  size. 

These  are  the  general  characters  of  most  of  the  long-horns  to  be 
found  in  this  country,  and  were  those  also  of  the  English  long-horns,, 
until  the  labours  of  Bakewell  produced  a  change  on  many  of  the  cha¬ 
racters  of  the  breed.  The  different  breeds  of  cattle  to  be  found  in 
the  United  Kingdom  have  each  been  more  or  less  improved  by  par¬ 
ticular  individuals  ;  but  of  Bakewell  it  may  be  said  that  he  created  a, 
new  breed,  which  is  still  called  by  his  place  of  residence  in  Lei- 
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cestershire  being  termed  the  Dishley,  and  sometimes  the  new  Lei- 
cester  breed. 

1  he  long-horns  formed  the  subject  or  basis  of  Bakewell’s  intended 
improvements;  and  by  long  perseverance  and  skilful  selection  he  com¬ 
municated  to  the  breed  the  required  properties  of  acquiring  flesh  w  ith 
facility,  and  arriving  early  at  maturity.  Careful  selection  seems  to 
have  been  the  principle  he  adopted,  always  guarding  that  the  parents 
should  not  each  have  a  tendency  to  the  same  defect.  Thus  by  care¬ 
ful  selection  in  the  first  instance,  and  constant  care  afterwards,  with¬ 
out  any  regard  to  the  consanguinity  of  the  parents,  he  at  length 
produced  a  variety  of  the  long-horns,  which,  for  arriving  early  at 
maturity,  and  a  disposition  to  fatten,  were  unrivalled.  But  not  being 
aware  that  long-continued  breeding  from  too  close  affinities  tends  to 
make  the  progeny,  during  each  succeeding  generation,  less  hardy  than 
t  eir  parents,  he  appears  to  have  carried  the  system  of  breeding  in- 
and-in  to  too  great  an  extent,  and  some  of  his  cattle  showed  palpable 
Signs  of  degeneracy  in  his  own  day.  Experience  still  further  showed 
t  lat  they  had  lost  their  original  hardiness  of  constitution,  and  the 

progress  of  degeneracy  was  only  arrested  by  crossing  with  some  of 
the  other  breeds. 


ie  long-horns  have  been  losing  ground  in  England,  although  the 
exertions  of  Bakewell  enabled  them  to  contend,  and  sometimes  suc¬ 
cessfully,  with  the  heaviest  and  best  of  the  middle-horns.  The  short¬ 
horns,  however,  have  gradually  displaced  them,  and  there  is  not  a 
vestige  at  present  of  the  new  Leicester  or  Dishley  breed  of  long-horns 
to  be  found  where  they  had  their  origin. 

The  long-horns  continue  to  maintain  their  ground  in  several  grazing 

districts  in  Ireland,  and  are  much  prized.  They  are  good  milkers, 
although  they  do  not  excel  the  short-horns  or  the  Ayrshires  in  this 
respect.  They  grow  to  a  good  size,  but  they  do  not  seem  to  acquire 
flesh  with  facility  at  an  early  age.  Their  large  size  necessarily  con¬ 
fines  them  to  the  more  improved  districts,  but  in  these  the  short- 
horns  would  be  found  much  more  profitable. 

The  polled  or  hornless  breeds  of  cattle  are  not  numerous,  and  are 
rarely  met  with  ,n  this  country,  there  being  no  distinct  breed  of 
po  led  cattle  in  it,  those  occasionally  seen  belonging  to  some  of  the 
lorned  breeds.  In  the  south-west  of  Scotland,  however,  a  distinct 
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breed  of  polled  cattle  exists.  In  size  and  characters  they  are  a  moun¬ 
tain  race,  and  little  suited  for  improved  and  favourable  situations. 
They  are  indifferent  milkers,  though  their  milk  is  of  good  quality. 
They  are  hardy,  docile,  and  good  feeders,  and  perhaps,  well  suited 
to  the  situation  in  which  they  are  reared.  The  prevailing  colour  is 
black.  The  breed  takes  its  name  from  the  district  in  which  it  is 
found,  being  usually  termed  the  Galloway  breed. 

In  selecting  from  the  varieties  of  cattle  which  have  been  enu- 
merated,  the  farmer  must  be  guided  by  the  peculiar  circumstances  of 
his  particular  case.  The  breed  must  be  adapted  to  the  means,  natural 
or  acquired,  possessed  of  supplying  food.  Art  and  an  improved 
system  of  tillage  can  do  much  in  supplying  the  food  of  herbivorous 
animals.  By  cultivation  we  can  change  the  nature,  and  increase  the 
quantity  of  the  food  supplied.  But  in  many  cases  tillage  is  only  prac¬ 
ticable  or  expedient  to  a  limited  extent,  and  then  the  natural  pastures 
of  the  country  must  furnish  the  main  supplies  of  food.  In  moun¬ 
tainous  districts,  where  the  principal  food  is  natural  herbage,  and 
where  the  means  do  not  exist  of  obtaining  artificial  food,  it  would  be 
vain  to  attempt  the  rearing  of  a  large  and  fine  breed  of  cattle.  We 
must,  in  such  a  case,  be  satisfied  to  rear  a  race  possessing  haicty  pio- 
perties,  of  a  small  size,  and  capable  of  subsisting  on  coarse  heibage. 
When,  again,  art  or  the  natural  fertility  of  a  distiict  admits  of  sup¬ 
plying  sufficient  food,  the  study  of  the  breeder  should  be  to  select  a 
race  of  animals,  the  best  that  circumstances  will  allow  him  to  rear.* 

In  all  the  improved  lowland  districts  of  Ireland,  the  short  horned 
cattle  will  undoubtedly  afford  a  much  larger  return  than  any  other. 
In  such  situations  the  climate  will  be  found  perfectly  suited  to  the 
constitution  of  the  animals  ;  and  such  as  are  not  intended  for  the  dairy 
may  be  sold  fat  at  three  years  old,  when  they  will  yield  as  large  a 
return  as  the  long-horns  at  five  years,  the  age  at  which  they  aie  com¬ 
monly  fattened  in  this  country. 

In  the  more  exposed  situations,  the  Ayrshire  cattle  are  to  be  pre¬ 
ferred,  as  being  more  hardy,  and  capable  of  subsisting  on  coarser  food. 
It  has  been  seen  that  they  are  suited  in  an  especial  degree  foi  the 
dairy,  and  that  they  have  also  a  disposition  to  fatten  in  as  gieat  per- 
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fecUon  as  most  of  our  other  breeds.  When  the  Ayrshire  stock  of 

cattle  is  kept  for  the  dairy,  it  will  be  found  a  good  arrangement  to 

teed  from  a  short-horned  bull,  and  the  produce  of  this  cross  will 

ave  a  disposition  to  fatten  in  a  greater  degree  than  the  cow,  while  it 

wtll  be  more  hardy  than  the  bull.  The  animals  reared  in  this  way 

are,  o,  course,  intended  for  the  shambles  as  soon  as  they  shall  have 

ecome  sufficiently  fat,  as  it  is  seldom  advisable  to  breed  from  crosses, 

unless  when  an  improvement  is  contemplated,  by  engrafting  some 

peculiar  quality  on  a  stock  already  possessing  many  good  properties. 

In  this  case  such  animals  as  are  intended  for  keeping  up  the  stock  of 

cows  will,  of  course,  be  the  produce  of  an  Ayrshire  bull  instead  of  a 
short-horn. 

1,1  moreelevatedand  mountainous  situations  a  still  hardier 

.ace  must  be  selected.  It  may  consist  of  some  of  the  native  breeds, 
possessing  as  many  good  qualities  as  appear  compatible  with  the  in- 
ente  situation.  An  improved  variety  for  such  situations  would  be 
produced  by  a  cross  between  a  short-horn  bull  and  a  cow  of  the 
native  stock.  This  cross  should  not,  perhaps,  be  repeated  beyond  a 
sing  e  time,  until  its  effects  would  be  perceived.  In  the  first  instance, 
more  of  the  sue  might  be  apparent  in  the  progeny  than  could  be 
Wisiec,  or  appears  adapted  to  the  intended  situation  ;  but  this  will  be 
always  becoming  less  apparent,  and  may  be  preserved  at  any  decree 
t  e  breeder  may  think  advisable.  Crossing  is,  i„  this  case,  often 
attended  by  the  best  results,  and  is  calculated  to  effect  a  beneficial 

improvement  in  a  short  space  of  time.  It  is  only  when  carried  too 
ar  that  it  is  found  to  be  injurious. 


11 - ANATOMY  AND  PHYSIOLOGY  OF  CATTLE. 

1  he  general  structure  of  cattle  presents  some  peculiarities  when 
compared  with  the  horse,  whose  anatomy,  having  been  already  treated 
o  ,  will  be  taken  as  the  subject  of  comparison.  The  ox,  as  an  ani- 
ma  machine,  displays  less  complexity  of  structure  than  the  horse ; 
but  the  principal  differences  between  the  two  will  be  found  to  arise 
aom  the  evident  intention  of  nature  to  bound  the  locomotion  of 
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horned  cattle.  The  limbs  of  the  ox  are,  therefore,  not  found  favour¬ 
able  to  speed,  nor  does  his  general  mass  display  that  symmetrical  pro¬ 
portion  and  mechanical  composition  that  would  fit  it  to  be  acted  on 
to  advantage,  as  regards  quick  motion,  by  the  powerful  muscles  he 
evidently  possesses  ;  for  strength  alone  will  not  produce  speed. 

A  striking  point  of  difference  between  the  conformation  of  the  head 
of  the  horse  and  that  of  the  ox  consists  in  the  great  enlargement  of 
the  frontal  bones  in  the  latter,  which  becomes  necessary  for  supporting 
the  horns.  The  forehead  thus  becomes  broad  and  short,  and  the  pe¬ 
culiar  conformation  of  this  part  is  a  matter  of  some  importance.  This 
shortness  and  breadth  of  forehead  is  not  only  characteristic  of  differ¬ 
ence  of  sex,  but  it  is  regarded,  and  properly,  as  an  essential  point  in  a 
bull.  A  deficiency  here  argues  want  of  constitutional  vigour,  and 
materially  interferes  with  the  usefulness  of  the  animal.  But,  on  the 
other  hand,  a  cow  with  a  large  head  and  broad  forehead  is  usually 
deficient  in  the  most  valuable  qualities"  of  the  feminine  character, 
being  invariably  a  bad  milker,  and  seldom  having  a  disposition  to 
fatten.  When  this  enlargement  of  the  breadth  of  the  forehead,  even 
in  the  male,  goes  beyond  a  certain  extent,  it  denotes  a  ferocious  dis¬ 
position  ;  and  animals  of  this  description  should  be  carefully  watched, 
as  they  may  unexpectedly  display  this  fearful  propensity,  and  do  much 
mischief. 

The  horns  are  merely  a  prolongation  of  the  frontal  bones,  evidently 
intended  for  the  protection  of  the  animal.  They  begin  to  appear  in 
the  foetus  of  about  four  months  old,  when  they  are  only  detected  by 
a  little  irregularity  of  the  frontal  bones.  This  continues  to  increase, 
and,  by  the  end  of  the  seventh  month,  it  is  apparent  to  the  eye.  The 
horn  has  generally  forced  its  way  throunh  the  cutis,  or  true  skin,  by 
the  time  of  parturition,  and,  continuing  to  grow  it  detaches  the 
cuticle  from  the  cutis,  and  carries  it  with  it;  and  this,  gradually  har¬ 
dening  over  it,  forms  the  rudiment  of  the  future  horn.  Beneath  this 
cuticle  the  horn  soon  begins  to  form,  and  continues  covered  until  the 
animal  is  twelve  or  fifteen  months  old,  giving  to  it  a  skinny  roughness, 
which  then  peels  off,  showing  the  shining  and  perfect  horn. 

As  the  animal  advances  in  age,  rings  appear  round  the  horn,  indica¬ 
ting  its  first  growth  from  its  base,  and  these  are  often  considered  as 
a  criterion  of  age.  At  three  years  old,  the  first  distinct  one  is  usually 


592 


CATTLE. 


observed  ;  at  four,  two  are  seen ;  and  so  on,  one  being  added  each 
succeeding  year.  Thence  has  been  deduced  the  rule,  that  if  two 
were  added  to  the  number  of  rings,  the  age  of  the  animal  would  be 
found.  These  rings,  however,  are  perfectly  distinct  in  the  cow  only ; 
for,  in  the  ox,  they  do  not  appear  until  he  is  five  years  of  age,  and 
they  are  often  confused;  and  in  the  bull  they  are  still  less  to  be  de¬ 
pended  on.  They  are  not,  indeed,  in  any  case,  to  be  relied  on  ;  and 
are  easily  removed  at  the  option  of  the  dealer. 

In  the  ox,  the  nippers  are  wanting  in  the  upper  jaw;  and,  instead 
o  em,  the  bars  thicken  towards  that  part  of  the  mouth,  and  there 
they  accumulate  into  a  pad,  which  covers  the  convex  extremity  of 
the  anterior  maxillary  bone.  This  is  the  case  in  all  the  ruminants, 
or  such  as  chew  the  cud.  The  effect  of  this  structure  is,  that,  in¬ 
stead  of  being  cut  through,  the  grass,  in  browsing,  is  partially  cut  and 
torn  up  also  by  the  roots,  as  may  be  observed  by  the  motion  of  the 
head  of  the  animal.  With  the  roots  of  the  grass,  a  portion  of  earth 

~  y  ta ,’en  mt0  the  stomach’  which  there  acts  as  an  antacid, 
and  facilitates  the  process  of  digestion. 

The  mouth  of  the  ox,  when  full,  contains  thirty-two  teeth,  eight 
csors  in  the  lower  jaw,  and  three  molars  in  each  jaw  above,  below, 
air  on  either  side.  The  incisor  teeth  are  admirably  adapted  to  per¬ 
form  their  function.  There  being  no  corresponding  ones  opposed, 
u  meiey an  elastic  pad,  they  must  possess  an  edge  of  considerable 
S  larpness,  in  order  to  perform  this  half-cutting,  half-tearing  process. 

.  10  elastlc,ty  of  fh®  pad  preserves  it  from  laceration  when  coming 
into  contact  with  these  sharp  edges. 

As  the  horse,  the  teeth  present  certain  characters,  by  which  the 
age  of  the  ammal  is  ascertained.  Unlike  the  horse’s  the  appearance 
o  re  teeth  will  seldom  deceive  the  experienced  dealer,  and,  there- 
toie5  is  of  importance,  as  forming  a  criterion  of  ao-e 

The  mouth  of  the  calf  after  birth  presents  an  uncertain  appearance, 
ependmg  on  the  usual  period  of  gestation  having  been  completed  or 
not.  Sometimes  there  will  be  no  vestige  of  teeth  ;  but,  generally 
either  two  central  incisors  will  be  protruding  through  the  gums,  or 
they  will  have  arisen,  and  attained  considerable  bulk.  Two  addi¬ 
tional  incisors  will  appear  in  each  of  the  two  succeeding  weeks  ;  and, 
at  a  month  old,  the  full  number  of  incisors  will  have  appeared. 
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These  are  the  temporary,  or  milk  teeth,  and  they  serve  every  use¬ 
ful  purpose  for  which  they  could  be 
required  for  some  time.  But,  as 
the  bone  of  the  jaw  becomes  en¬ 
larged,  they  cease  to  fill  up  the  space 
over  which  they  extend,  and  are 
also  diminished  in  size  by  continued 
use.  The  size  of  the  teeth  con¬ 
tinues  to  decrease,  and  the  spaces 
between  them  to  increase,  until 
about  the  expiration  of  the  second 
year,  when  the  central  ones  are  dis¬ 
placed,  and  in  their  stead  two  per¬ 
manent  teeth  appear.  The  annexed 
figure  represents  the  state  of  the 

teetn  at  this  peiiod.  The  twro  permanent  central  incisors  are  coming 
up,  and  the  other  six  milk  teeth  remain. 

Aftei  this  period,  two  additional  teeth  are  displaced  every  year, 
and  theii  place  occupied  by  two  permanent  teeth,  until  the  com¬ 
mencement  of  the  fifth  year,  when  the  eight  permanent  incisors  will 
be  up.  The  corner  ones  will,  however,  be  small  compared  with  the 
otheis  ,  but  they  lapidly  increase  in  size,  and  by  the  commencement 
of  the  sixth  year,  or  some  time  before,  they  will  have  attained  their 
full  size.  At  this  period  the  animal  is  said  to  be  full-mouthed. 

The  otner  parts  of  the  head  of  the  ox  present  few  characters  of 

importance  diffeient  from  those  of  the  horse,  and  need  not,  therefore, 
be  described. 

Ihe  necA  of  the  ox  is  composed  of  seven  bones,  possessing  the 
same  relative  situations,  and  distinguished  by  the  same  names,  as 
those  of  the  hoise;  but,  from  the  diminished  elevation  of  the  head, 
and  the  peculiarity  of  the  attachment  of  the  great  suspensory  liga¬ 
ment,  the  ox  has  no  cervical  crest.  In  the  female  there  is  no  per¬ 
ceptible  elevation  ;  but  it  is  regarded  as  an  indispensable  point  in  the 
bull,  that  there  should  be  a  rising  crest  in  a  slight  degree.  The  form 
of  the  neck  is  strangely  modified,  according  to  the  sex  of  the  animal ; 
but,  in  general,  it  should  be  small  at  the  joining  of  the  head,  and  in- 
ci  ease  in  size  towards  the  chest.  Smallness  of  neck  throughout  its 
whole  extent  is  usually  attended  by  a  general  lightness  of  carcass, 
which  will  materially  affect  the  value  of  the  animal. 
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In  the  ox,  the  form  of  the  chest  is  very  different  from  that  of  the 
horse,  the  animal  being  intended  for  different  purposes.  Breadth  at 
the  hi  east  is  an  essential  requisite,  as  this  form  only  is  that  which  will 
give  sufficient  surface  for  the  attachment  of  muscles  of  the  character 
of  those  of  that  animal,  and  will  secure  sufficient  room  for  the  lungs 
to  purify,  and  the  heart  to  circulate,  blood  enough  for  the  proper  dis¬ 
charge  of  every  function.  There  is  also  a  singular  projection  of  the 
fiont  of  the  chest  seen  in  this  animal,  called  the  brisket ,  to  w7hich  much 
importance  has  been  attached.  In  all  the  improved  breeds  the  pro¬ 
jection  is  considerable,  and  being  composed  chiefly  of  fatty  matter, 
it  is  considered  as  a  proof  of  a  tendency  to  fatness. 

In  the  spine  of  the  ox,  the  joints  are  larger  and  fewer  in  number 
than  in  the  horse.  The  spinous  processes  of  the  anterior  bones  of 
the  back,  constituting  the  withers,  are  stronger,  but  not  so  long. 
Wide  a  very  slight  curve  should  mark  the  situation  of  the  withers, 
the  irregularity  of  the  processes  of  the  bones  should  never  be  visible. 
I  he  less  the  curve  the  better;  and  no  decided  hollow  behind  should 
point  out  the  place  where  the  withers  terminate,  and  the  more  level 
surface  of  the  back  commences.  This  is  a  departure  from  good  con¬ 
formation,  for  which  nothing  can  compensate.  It  not  only  takes 
away  so  much  substance  from  the  spot  on  which  good  flesh  and  fat 

ould  be  thickly  laid  on,  but  it  generally  shows  an  indisposition  to 
accumulate  flesh  and  fat  in  the  right  places. 

The  viscera  of  the  belly  have  some  specialities,  the  principal 
ol  which  consists  in  the  digestive  organs,  which  differ  in  the  form, 

structure,  and  economy,  in  some  essential  particulars,  from  the  same 
system  in  the  horse. 

The  ox  has  four  stomachs;  in  which  formation,  the  sheep,  goat, 
deer,  and  camel,  participate.  As  it  is  necessary  that  these  animals 
should  collect  much  herbage  for  their  support,  and  as  it  would 
fatigue  and  keep  them  too  long  in  motion  to  gather  and  masticate 
such  a  quantity  at  the  same  time,  so  a  peculiar  provision  has  been 
made  for  them,  by  which  they  first  hastily  collect  their  food,  pass  it 

into  a  reservoir,  and  afterwards  commence  the  mastication  of  it  at 
their  leisure. 

lo  accomplish  this  purpose  it  is  evident  that  the  food  must  again 
be  returned  from  the  stomach  to  the  mouth  by  the  oesophagus,  or 
gullet,  and  to  enable  this  organ  to  perform  its  function,  it  must  pos¬ 
sess  a  somewhat  peculiar  construction.  As  compared  with  that  of 
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the  horse,  it  is  much  larger  in  size.  The  outer  coat  of  loose  cellular 
substance  is  the  same  in  both— yielding  and  elastic.  The  second 
coat  is  a  muscular  one,  and  of  great  substance  and  power.  Its  in¬ 
creased  substance  enables  it  to  dilate  when  large  pieces  of  food  enter 
it ;  and  the  same  increase  of  muscular  substance  enables  it  to  contract 
more  powerfully  on  such  food,  and  pass  it  on  to  the  stomach.  There 
are  two  layers  of  muscle  in  the  gullet  of  all  our  domestic  animals,  but 
the  fibres  of  the  outer  and  inner  layer  run  in  different  directions,  ac- 
cording  to  the  food  and  habits  of  the  animal.  In  the  horse  the  one 
is  circular  or  transverse,  and  the  other  longitudinal.  In  the  ox  the 
fibres  of  both  layers  of  the  muscular  coat  are  spiral,  but  they  wind 
their  way  round  the  gullet  in  different  directions,  thus  admitting  of 
the  lengthening  and  shortening  of  the  tube  in  grazing  and  swrallowing  ; 
offering,  perhaps,  not  so  much  pressure  on  the  food,  which  the  slow 
mastication  and  rumination  of  the  animal  do  not  seem  to  require  ;  but 
permitting  a  great  deal  more  dilatation  when  some  large  and  hard 
substance  finds  its  way  into  the  gullet. 

After  entering  the  chest  the  gullet  increases  rapidly  in  size,  and 
becomes  funnel-shaped  at  its  lower  end.  It  enters  the  rumen ,  or 
paunch,  which  is  a  very  large,  membranous,  and  muscular  bag,  prin¬ 
cipally  occupying  the  left  side,  and  extending,  when  full,  from  the 
middle  of  the  ribs  to  the  haunch.  All  the  food,  when  first  swallowed, 
enters  it,  there  to  be  preserved  for  the  act  of  rumination  ;  and  a  por¬ 
tion,  and  occasionally  the  greater  portion,  of  the  fluids  that  pass  down 
the  gullet  enters  the  rumen. 

Farther  on  is  the  reticulum ,  or  second  stomach.  This  would  ap¬ 
pear  as  a  globular  appendage  to  the  paunch  merely,  were  it  not  for  its 
peculiarity  of  structure,  which  resembles  the  cells  of  the  honeycomb, 
and  is  well  known  as  an  article  of  food.  The  gullet  enters  at  the 
junction  of  this  with  the  rumen,  and  is  continued  in  the  form  of  a 
muscular  ridge  along  the  line  of  junction  between  these  two  stomachs, 
beingthence  continued  to  the  third  stomach.  The  reticulum  is  a  little 
curved  upon  itself,  and  is  the  smallest  of  all  the  stomachs.  It  rests 
against  the  diaphragm  in  front  of  the  left  part  of  the  rumen,  and  is 
placed  upon  the  abdominal  prolongation  of  the  sternum. 

The  third  stomach  is  named,  after  its  foliated  structure,  many-plies. 
There  are  about  eighty  or  ninety  of  these  septa  or  folds,  which  are 
covered  with  cuticle,  in  common  with  the  two  former  stomachs,  by 
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which  some  resemblance  is  kept  up  between  the  digestive  processes 
m  tlle  horse  and  in  ruminants.  It  is  less  rounded  and  longer  than 
the  reticulum.  By  the  curious  extension  of  surface  which  the  many- 
phes  possesses,  the  ruminated  food  is  applied  and  reapplied  to  (he 
sides  of  the  bag,  to  be  acted  upon  in  its  early  stage  of  digestion. 

The  abomasum,  or  fourth  stomach,  is  elongated  and  of  a  cone-like 
form,  situated  obliquely,  and  to  the  right  of  and  behind  the  many- 
plies,  and  between  the  diaphragm  and  the  right  sac  of  the  rumen.  It 
is  lined  by  a  soft  villous  membrane,  like  the  digestive  portion  of  the 
stomach  of  the  horse.  It  also  contains  a  great  number  of  folds  or 
leaves,  somewhat  irregularly  placed,  but  running  chiefly  longitudinally. 
They  are  largest  and  most  numerous  at  the  upper  and  wider  part  of 
the  stomach  ;  and  one  of  the  folds,  in  particular,  is  placed  at  the  en¬ 
trance  into  the  abomasum,  yielding  to  the  substances  which  pass  from 
the  third  stomach  into  the  fourth,  and  leaving,  as  it  were,  a  free  and 
open  way,  but  opposing  an  almost  perfect  valvular  obstruction  to 
their  return.  This  coat  of  the  stomach,  when  the  animal  is  in  health 
is  thickly  covered  with  mucus,  while,  from  innumerable  glands,  it  se¬ 
cretes  the  gastric  juice  or  true  digestive  fluid. 

Rumination,  or  chewing  the  cud,  is  the  process  whereby  the  rumi¬ 
nant  animals,  having  collected  their  food,  and  having  passed  it  into 
the  rumen  with  little  or  no  mastication  or  admixture  of  saliva,  return 
it  again  to  the  mouth  to  be  further  prepared  for  the  process  of  dioes- 
tion.  The  rumen  being  full,  the  animal  is  usually  disposed  to  s°eek 
rest  and  quiet,  and  generally  lies  down.  The  only  change  that  takes 
place  in  the  food  in  a  healthy  state  and  action  of  this  stomach  is  that 
of  maceration  and  preparation  for  the  second  mastication,  as  may  be 
ascertained  by  taking  from  the  mouth  of  a  cow  a  portion  of  the  food 
returned  for  mastication  a  second  time.  This  will  be  found  to  differ 

from  the  original  food  only  in  being  macerated,  and  in  containing  a 
small  portion  of  mucus. 

The  maceration  of  the  food  is  performed  through  the  instrumenta¬ 
lity  of  the  muscular  action  of  the  rumen,  and,  after  the  process  has 
been  continued  for  a  certain  length  of  time,  it  is  forced  into  the  reti 
culum.  From  this  it  is  returned  to  the  mouth  to  be  there  submitted 
to  a  second  mastication,  generally  very  leisurely  performed,  and  con¬ 
tinued  until  enough  is  ground  not  only  to  satisfy  the  cravings  of  hun¬ 
ger,  but  to  fill  the  comparatively  small  true  stomach  and  intestines  of 
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the  animal.  After  being  duly  masticated  and  mixed  with  an  addi¬ 
tional  portion  of  saliva,  it  is  again  swallowed  ;  but,  instead  of  entering 
the  first  stomach,  it  is  carried  on  to  the  third.  Here  an  admirable 
provision  is  found  for  the  perfect  comminution  of  the  food.  That 
which  is  quite  ground  down  is  permitted  to  pass  on  ;  but  by  the  pecu¬ 
liar  structure  of  the  many-plies  every  particle  of  fibre  that  remains  is 

further  reduced,  and  not  suffered  to  escape  until  it  becomes  a  pulpy 
mass. 

These  three  stomachs,  then,  are  evidently  designed  for  the  pre¬ 
paration  and  comminution  of  the  food  before  its  enters  the  fourth 
stomach,  in  which  the  process  of  digestion  may  be  said  to  commence, 
and  where,  the  food,  already  softened,  is  converted  into  chyme.  The 
villous  coat  of  the  abomasum  secretes  the  gastric  juice,  through  the 
agency  of  which  chyme  is  produced.  This  substance  passes  through 
the  lower  orifice  of  the  stomach  into  the  duodenum  or  first  intestine, 
where  its  separation  into  the  nutritive  and  innutritive  portions  is 

effected,  and  the  former  begins  to  be  taken  up  and  carried  into  the 
system. 

Ibe  liver  of  the  ox  is  large,  and  presents  a  gall-bladder,  which 
that  of  the  horse  does  not.  By  the  existence  of  the  gall-bladder  the 
bile  is  more  concentrated,  and  is  retained  there  while  the  animal  is 
feeding,  and  at  such  times  as  the  process  of  digestion  is  not  going  on, 
and  served  out  in  such  a  quantity  as  is  required. 

The  exti  emities  of  the  ox  are  somewhat  different  from  those  of  the 
horse.  The  knee  is  composed  of  four  bones  in  the  first  row,  and 
two  in  the  second,  which  renders  that  joint  inferior  to  that  of  the 
horse  in  complexity  and  elasticity.  The  same  holds  good  with  regard 
to  the  hock.  The  cannon  or  shank  has  no  splint-bones  attached  to  it, 
but  it  is  lower,  and  enlarges  into  two  articular  portions.  From  the 
pastern  downwards  the  limb  is  double,  and  ends  in  two  separate  hoofs, 
which  present  individually  a  similarity  of  structure  and  design  to  the 
single  hoof  of  the  horse,  but  less  perfectly  developed.  To  the  pos¬ 
terior  part  of  each  are  appended  two  imperfect  phalanges,  or  claws, 
thus  maintaining  a  connexion  with  the  digiti. 
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III - DISEASES  OF  CATTLE. 

Cattle  are  subject  to  numerous  and  often  dangerous  diseases  ;  but 
as  their  life  is  less  artificial,  and  their  structure  less  complex,  than  in 
the  case  of  the  horse,  so  they  are  not  liable  to  the  variety  of  ailments 
which  affect  that  animal.  The  pathology  of  cattle  has  been  much  less 
attended  to  than  that  of  the  horse,  not  that  this  species  of  stock  is 
less  valuable,  but  from  the  circumstance  that  the  animals  can  be  used 
as  human  food  at  almost  any  period  ;  and  in  case  of  accidents  or  dis¬ 
eases  they  are  usually  disposed  of  in  this  manner.  The  treatment  of 
the  diseases  of  cattle  has  hitherto  been  confined  to  more  ignorant 
practitioners  than  even  those  of  the  horse,  and  the  most  absurd  me¬ 
thods  of  cure  have  been  recommended,  which  are  not  only  useless  but 
often  injurious.  Many  of  the  diseases  of  cattle  resemble  those  of  the 
horse,  and  require  similar  treatment ;  they  shall,  therefore,  be  briefly 
treated  of  in  this  place. 

Cattle  are  subject  to  numerous  febrile  and  inflammatory  affections, 
some  of  which  are  of  an  alarming  character,  and  annually  carry  off 
numbers  of  the  farmer’s  stock.  Having  entered  into  the  causes  and 
treatment  of  similar  affections  of  the  horse,  the  farmer,  after  care¬ 
fully  attending  to  what  has  been  then  stated,  will  seldom  be  at  a  loss 
how  to  act  in  those  cases  when  they  occur  among  his  cattle. 

Fever  has  been  said  to  consist  in  increased  capillary  and  arterial 
action,  either  with  or  without  any  local  affection  ;  or  it  is  the  conse¬ 
quence  of  the  sympathy  of  the  system  with  inflammation  of  some  par¬ 
ticular  part.  The  first  is  called  pure  or  idiopathic  fever,  and  the  latter 

symptomatic  fever.  To  the  former  the  term  mild  fever  is  frequently 
applied. 

Pure  Fever.  This  affection  frequently  occurs  in  cattle,  but  it  is 
seldom  fatal  in  its  termination.  The  symptoms  are  general  heat, 
redness  of  the  nostrils  and  eyelids,  and  dulness  and  carelessness  of 
action.  Rumination  has  generally  ceased,  the  flanks  are  seen  to  heave 
a  little,  the  root  of  the  horn  becomes  unnaturally  hot,  and  the  pulse 
is  quickened,  and  somewhat  hard.  The  symptoms  are  usually  inter¬ 
mittent,  being  sometimes  scarcely  perceptible,  at  others  violent,  and 
continuing  thus  for  several  days.  Rut  they  frequently  remain  with¬ 
out  these  intermissions,  and  continue  to  increase.  Some  organ  pro- 
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viously  disposed  to  disease  becomes  affected,  and  then  symptomatic 
fever  appears.  This  is  a  serious  and  frequently  a  fatal  case  ;  for  the 
whole  system  having  been  previously  affected,  and  probably  debilitated 
and  disposed  to  take  on  an  inflammatory  action,  the  proper  remedies 
cannot  be  so  fearlessly  and  successfully  used. 

From  the  nature  and  symptoms  of  this  affection,  the  treatment  is 
sufficiently  evident.  Bleeding,  cordial  purgatives,  and  cooling  diet, 
are  to  be  employed. 

Inflammatory  Fever .  Cattle  are  not  subject  merely  to  fever  of 
common  intensity,  but  many  of  them  fall  victims  to  a  disease  which, 
from  its  virulent  character  and  speedy  course,  may  be  termed  inflam¬ 
matory  fever.  It  is  known  by  various  names,  being  sometimes 
termed  black-quarter ,  quarter-evil,  and  sometimes,  though  inappro¬ 
priately,  black-leg. 

Inflammatory  fever  is  chiefly  confined  to  young  cattle,  but  it  is  not 
by  any  means  peculiar  to  them.  It  appears  generally  in  the  spring  or 
the  autumn.  On  poor  soils  and  exposed  situations,  it  is  almost  un¬ 
known.  It  has  been  sometimes  attributed  to  the  presence  of  certain 
acrid  plants  in  the  pastures  where  the  animals  have  been  feeding,  but 
these  cannot  have  any  effect  in  its  production,  it  being  clearly  the 
effect  of  too  high  feeding,  and  the  consequent  excess  of  healthy  sti¬ 
mulus.  This  disease  is  the  penalty  which  the  breeder  must  pay,  or 
the  evil  which  he  must  carefully,  and  not  always  successfully,  endea¬ 
vour  to  avoid,  when  he  is  trying  to  obtain  all  the  advantage  he  can 
from  the  richness  of  his  pastures,  and  the  aptitude  to  fatten  and  early 
maturity  of  his  cattle. 

This  disease  is  sudden  in  its  attack,  and  unless  treated  promptly, 
is  generally  fatal  in  its  termination.  Without  any  indications  of  pre¬ 
vious  illness,  the  patient  will  have  difficult  breathing,  disordered  pulse, 
and  every  indication  of  intense  pain.  This  will  speedily  be  followed 
by  tenderness  on  the  loins  and  back,  with  swelling,  which,  when 
pressed  by  the  hand,  yields  with  a  crackling  noise.  Decomposition 
has,  in  this  case,  taken  place,  and  the  disease  will,  in  a  short  time, 
prove  fatal. 

As  in  the  case  of  the  inflammatory  diseases  of  the  horse  already 
treated  of,  the  most  prompt  and  decisive  measures  must  be  taken  with 
a  view  of  subduing  the  inflammation.  The  first  and  most  important 
step  for  this  purpose  is  copious  depletion.  As  much  blood  should  be 
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taken  as  the  animal  can  bear  to  lose  ;  and  the  stream  must  flow  on  till 
he  staggers  or  appears  to  fall.  The  quantity  of  blood  in  this  case  is 
no  criterion  to  judge  by,  and  the  operator  will  fearlessly  continue  to 
abstract  blood  until  faintness  is  produced.  After  the  abstraction  of 
blood,  an  endeavour  must  be  made  to  restore  the  proper  action  of  the 
bowels,  constipation  being  a  usual  concomitant  of  the  disease.  A 
pound  and  a  half  of  Epsom  salts  should  first  be  administered,  and 
s  iould  this  not  take  effect,  the  dose  is  to  be  repeated  in  smaller  quan¬ 
tities  at  intervals  of  six  hours,  until  the  intended  effect  is  produced 
The  first  favourable  symptom  is  the  pulse  becoming  slower;  and 
wrnen  this  has  taken  place,  and  the  purgatives  produced  the  desired 
eitect,  sedative  medicines  are  to  be  administered.  A  drachm  and  a 
half  of  digitalis,  a  drachm  of  emetic  tartar,  and  half  an  ounce  of  nitre 
should  be  given  three  times  every  day.  A  seton  may  be  inserted  in 
ne  dewlap;  and  those  of  black  hellebore  root  are  the  best,  as  pro¬ 
ducing  the  quickest  and  most  extensive  inflammation. 

This  treatment  will  usually  be  successful  in  the  early  stages  of  the 
disease;  but  if  it  be  farther  advanced,  the  most  vigorous  measures 
will  be  necessary.  The  bleeding  and  purgatives  are  to  be  employed  ; 
and  with  the  latter  stimulants  must  be  administered,  to  excite  the 
rumen  to  action,  if  the  drink  should  get  into  it,  and  also  to  stimulate 
the  fourth  stomach  and  the  whole  frame,  if,  fortunately,  it  should 
reach  so  fat  as  this  stomach.  Even  when  decomposition  has  com¬ 
menced  in  the  part  more  immediately  affected,  a  cure  may  be  tried, 
but  the  hopes  of  a  successful  termination  must  then  be  very  slight. 
In  this  case  bleeding  is  not  to  he  resorted  to,  as  the  vitality  of  the 
system  has  already  received  a  sufficient  shock;  but  physic  is  neces¬ 
sary,  with  a  double  dose  of  the  aromatic,  to  rouse  the  energies  of  the 
dtgestive  system,  and  to  get  rid  of  much  offensive  and  dangerous 
matter  collected  m  the  intestinal  canal.  Should  eruptions  have  ap¬ 
peared  m  the  diseased  part,  they  are  to  be  washed  with  a  solution  of 
chloride  of  lime.  Mashes  and  plenty  of  thick  gruel  should  be  given, 

and  forced,  by  means  of  the  stomach-pump,  if  the  animal  refuse  to 
take  them  voluntarily. 

Inflammation  of  the  Brain,  Lungs,  S,o.  Cattle  are  occasionally 
subject  to  these  diseases,  hut  much  seldomer  than  the  horse.  The 
treatment  of  the  several  cases  of  inflammation,  and  also  of  tetanus, 
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apoplexy,  and  other  affections,  when  they  occur  in  cattle,  is  little 
different  from  that  prescribed  in  the  case  of  the  horse. 

Catarrh  or  Hoose.  Colds  are  frequent  amongst  cattle,  and  often 
prove  a  source  of  serious  annoyance.  It  is  often  hard  to  say  whence 
catarrh,  or  common  cold,  arises.  In  general,  however,  it  is  the  result 
of  mismanagement,  being  brought  on  by  the  too  sudden  alternations 
of  temperature,  produced  by  our  artificial  system  of  treatment.  When 
cattle  are  confined  in  close  ^houses,  the  atmosphere  becomes  heated, 
often  to  many  degrees  above  the  external  air,  and  cold  is  a  certain 
consequence  of  this  treatment.  But  cold  is  also  produced  from  un¬ 
due  exposure,  without  any  defective  management  in  this  respect. 

There  is  no  disease  of  a  chronic  nature  by  which  cattle  are  so  se¬ 
riously  injured,  or  is  eventually  so  fatal  to  them,  as  catarrh  ;  yet  it  is 
seldom  attended  to,  from  a  notion  that  it  will  soon  disappear  without 
any  remedial  measures  being  used.  In  the  early  stage,  indeed,  it  is 
comparatively  unimportant,  but,  if  allowed  to  remain  on,  it  may  be 
followed  by  fatal  consequences.  The  remedy  consists  in  bleeding, 
and  administering  physic,  which  may  be  Epsom  salts ;  and  half  an 
ounce  of  ginger  should  be  added  to  prevent  griping,  excite  perspira¬ 
tion,  and  stimulate  the  rumen  to  action. 

Occasionally  catarrh  assumes  an  epidemic  form,  spreading  over 
whole  districts,  and  being  more  than  usually  virulent.  The  treatment 
now  becomes  difficult  and  uncertain,  owing  to  a  diversity  of  symp¬ 
toms,  arising  often  from  the  presence  of  another  disease  in  connexion 
with  catarrh.  Decisive  measures  must  be  used  ;  and  the  first  and 
most  important  remedy  is  bleeding.  A  high  state  of  inflammatory 
action  being  now  present,  the  quantity  of  blood  to  be  drawn  will 
depend  on  the  extent  of  that  action,  by  the  apparent  approach  or 
commencement  of  debility,  and  by  the  effect  produced  while  the 
blood  continues  to  flow.  Aperients  will  afterwards  be  administered, 
accompanied  or  not  by  aromatics,  according  to  the  preponderance  of 
fever  or  debility.  While  fever  continues,  sedative  medicines  are  to 
be  given,  and,  after  the  febrile  stage  is  over,  tonics. 

Murrain  or  Malignant  Epidemic .  This  disease  is  sometimes  the 
result  of  epidemic  catarrh,  which  has  a  tendency,  in  a  greater  degree 
in  cattle  than  in  the  horse,  to  assume  a  malignant  form,  on  account  of 
the  greater  vascularity  of  the  system,  and  intensity  of  febrile  action. 
Murrain  also  appears  as  malignant  from  its  very  commencement. 
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I'rom  the  earliest  period  of  which  we  have  any  authentic  records,  it 
has  been  the  pest  of  cattle,  and  often  swept  away  the  stock  of  entire 
<  istricts.  It  is  strangely  whimsical  in  its  appearance  ;  in  districts  in 
w  uch  it  has  been  hitherto  unknown,  it  sometimes  appears  with  the 
greatest  virulence.  It  is,  however,  chiefly  confined  to  marshy  coun¬ 
tries,  and  districts  in  which  draining  is  imperfectly  performed. 

The  early  stage  of  murrain  is  evidently  one  of  fever,  and  the  treat¬ 
ment  must  be  determined  accordingly.  Bleeding  should,  therefore 
take  place,  and  it  need  not  be  confined  to  the  early  stages  alone,  but 
may  be  afterwards  performed,  the  quantity  to  be  regulated  by  the 
particular  state  of  the  animal.  Purgatives  should  next  be  cautiously 
administered,  as  there  is  often  a  great  degree  of  looseness  of  the 
bowels  attending  the  disease,  but  still  moderate  doses  may  be  given, 
01  the  physic  will  carry  away  much  of  the  offensive  matter  from  the 
intestinal  canal.  Sedative  medicines  should  rarely  be  used,  unless 

6  ““o1  continues;  but  an  increased  quantity  of  aromatics  will  be 
attended  with  good  effect.  Should  diarrhoea  appear  to  any  extent 
sedatives,  mingled  with  vegetable  tonics,  should  be  administered,  and 
a  ong  with  them  mild  astringent  medicine  may  be  given.  Chloride 
o  .me .is  to  be  applied  to  the  external  eruptions ;  and  it  should  not 
be  confined  to  the  ulcerated  parts,  but  plentifully  sprinkled  over  the 
animal  A  little  of  the  chloride  may  also  be  administered  internally, 

W'  !  7®,  0t  ®r  med,cines’  with  a  view  to  lessen  the  tendency  to 
general  decomposition,  which  is  so  fearfully  apparent. 

The  treatment  of  this  disease  is  most  unsatisfactory.  It  is  fortu¬ 
nate  that  it  is  of  such  rare  occurrence,  and,  when  it  does  appear,  that 
it  is,  m  a  great  degree,  disarmed  of  the  virulence  by  which  it  was 
ormei  y  c  laracterized.  As  a  preventative  measure,  the  appearance 
of  coughs  among  the  cattle  should  be  looked  on  with  suspicion,  and 
met  with  active  and  proper  remedies.  Prom  ordinary  or  even  in¬ 
creased  and  long-continued  coughs,  murrain  is  seldom  anticipated, 
nit  it  may  appear,  and  even  in  this  case,  bleeding  and  physicking 
when  the  cough  first  appeared,  will  have  disarmed  it  of  much  of  its 
virulence.  Being  usually  regarded  as  highly  epidemic,  the  infected 
animal  should  be  immediately  removed  from  the  others,  and  the 

C  ’  °f  1,me  should  be  liberal'y  used  about  the,  animal,  and 

sprin  e  over  the  stall,  it  being  a  powerful  agent  in  neutralizing  in- 

soundnes^  reSt°ring  SUbSU‘,CeS  already  telldinS  putridity,  to 
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Inflammation  of  the  Liver.  This  disease  occurs  much  more  fre¬ 
quently  in  cattle  than  in  the  horse,  and  those  that  are  stall-fed  are 
especially  subject  to  it.  The  symptoms  of  inflammation  of  the  liver 
are  exceedingly  obscure,  and  not  to  be  depended  on.  An  almost 
invariable  one,  however,  is  yellowness  of  the  eyes  and  skin  ;  but  this 
accompanies,  or  is  the  chief  characteristic  of  obstruction  of  the  biliary 
duct,  and  possibly  exists  without  the  slightest  inflammation  of  the 
substance  of  the  liver.  It  should  also  be  remembered,  that  there  is 
scarcely  any  acute  disease  to  which  cattle  are  subject  in  which  the 
liver  does  not  sympathize.  In  addition  to  the  common  symptoms  of 
fever,  those  that  would  lead  to  the  suspicion  of  inflammation  of  the 
liver  would  be,  lying  continually  on  the  right  side,  slight  spasms  on 
that  side,  and  considerable  pain  on  pressure  being  applied  to  it. 
There  is  usually  some  degree  of  constipation  ;  the  urine  is  yellow  or 
brown,  or,  in  some  few  cases,  bloody,  and  voided  only  in  small  quan¬ 
tities. 

The  proper  remedies  are  bleeding,  physic,  blisters  on  the  right 
side,  and  restricted  diet,  from  which  every  thing  of  a  stimulating  qua¬ 
lity  is  withdrawn. 

Jaundice  or  Yelloivs.  This  disease  also  occurs  frequently  among 
cattle,  and  is  characterized  by  a  yellow  colour  of  the  eyes,  of  the  skin 
generally,  and  of  the  urine.  Its  appearance  is  sometimes  sudden,  at 
other  times  the  yellow  tint  gradually  appears  and  deepens.  In  some 
cases,  it  seems  to  be  attended  for  some  time  by  little  pain  or  incon¬ 
venience,  or  loss  of  condition  ;  in  others,  its  commencement  is  an¬ 
nounced  by  an  evident  state  of  general  irritation  and  fever,  and, 
particularly,  by  quickness  and  hardness  of  pulse,  heaving  of  the 
flanks,  excessive  thirst,  and  the  suspension  of  rumination.  The  usual 
cause  of  the  disease  is  obstruction  of  the  passage  of  the  bile  from  the 
gall-bladder  into  the  duodenum,  caused  by  biliary  secretions,  or  cal¬ 
culi  in  the  duct.  Being  impeded  in  its  natural  course,  it  is  quickly 
diffused  through  the  frame,  and  the  consequent  yellow  appearance  is 
produced. 

This  obstruction  is  eventually  followed  by  violent  spasmodic  action 
from  the  irritation  it  produces.  To  allay  this,  bleeding  should  be 
resorted  to,  which  should  be  continued  until  the  animal  becomes  faint ; 
and,  durino-  this  partial  sympathy,  the  muscles  of  the  duct  may  cease 
their  spasmodic  constriction,  and  the  calculus  may  pass  on.  To  this 


604 


CATTLE, 


and  h ,r y JT  PUrgati°n’  COr'sistinS  ofd«»e8  of  a  pound 
a  half  each  of  Epsom  salts,  or  a  pound  of  the  salts  with  ten  grains 

°  CTOtOD’ ‘he  medlcine  bei"g  repeated  once  in  six  hours,  until  purg¬ 
ing  .s  produced  Mashes  should  he  given  to  hasten  and  increase  the 
ion  o  t  e  p]  ysic,  and  opium,  or  digitalis,  and  particularly  the 
al  ter,  may  be  given  in  doses  of  half  a  drachm,  with  a  view  to  allay 

the  violent  constriction  of  the  duct. 

Obstruction  in  the  Gullet.  This  sometimes  occurs  both  in  horses 
cattle,  and  ,s  far  more  fatal  in  the  former  case  than  in  the  latter 
a  lough  not  SO  frequent.  I,  occurs  chiefly  when  young  cattle  are 

imperfeT  1  ItT  TV’6"  ^  maStiCatio"  "  °fte" 

P  c  .  .  las  also  been  remarked,  that  some  animals  are  more 

i  isposed  to  this  accident  than  others,  and  that  when  it  has  once  oc- 

euned  it  is  extremely  liable  to  occur  again  in  the  same  animal,  either 

from  a  voracious  habit  of  feeding,  or  from  weakness  in  the  gullet 

When  cattle  are  first  put  to  feed  on  roots,  and,  indeed,  at  all  times, 

67  !  ,0u!<1  be  a,tent|vely  watched,  and  the  first  symptoms  of  ob¬ 
struction  or  choking  immediately  noticed.  This  is  the  more  impor¬ 
tant,  as  the  obstruction  is  more  easily  removed  soon  after  the  attempt 
to  swallow  it,  than  when  it  has  remained  some  time,  and  caused 
considerable  irritation  in  the  gullet,  by  the  repeated  efforts  of  the 
animal  to  force  it  down.  At  this  period,  it  is  probable  that  it  may 
be  returned  with  less  difficulty  than  forced  onwards.  The  internal 
coat  of  the  oesophagus  is  naturally  smooth  and  glistening,  but  it  may 
>e  n.a  e  more  so,  and  the  surface  of  the  obstructing  body  polished 
too.  Half  a  pint  of  olive  oil  should  be  poured  down  the  throat,  and 
an  attempt  then  made  with  the  fingers,  applied  externally,  to  give  the 
body  a  retrograde  motion.  By  patient  and  careful  manipulation, 
this  will  be  effected  much  oftener  than  is  imagined.  The  intruding 
substance  will  be  dislodged  from  the  situation  in  which  it  was  im¬ 
pacted,  and  will  be  brought  into  the  upper  part  of  the  oesophagus,  or 
even  into  the  pharynx,  and  will  then  sometimes  be  got  rid  of  by  the 
efforts  of  the  animal,  or  may  easily  be  drawn  out  by  means  of  a 

band  introduced  through  a  large  mouth-piece,  put  into  the  month  for 
protection. 

But  should  this  mode  of  operating  prove  unsuccessful,  an  endea¬ 
vour  must  be  made  to  force  the  obstruction  into  the  stomach,  by 
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means  of  the  oesophagus  tube,  or  probang.  This  is  an  elastic  tube,  made 
either  simply  of  leather,  or  of  leather  covering  a  canal  formed  of  spiral 
wire.  It  is  about  four  feet  and  a  half  in  length,  so  as  to  reach  from  the 
mouth  to  the  rumen,  and  leaving  a  sufficient  portion  outside  the 
mouth  for  it  to  be  firmly  grasped.  The  elasticity  of  the  tube  enables 
it  to  accommodate  itself  to  the  winding  of  the  gullet,  and  when  it  is 
wished  to  lessen  this  elasticity,  a  stillet  is  introduced  into  it,  running 
through  its  whole  length,  and  having  a  handle  to  guard  against  its 
projecting  beyond  the  probang,  and  to  enable  the  operator  to  remove 
it  at  pleasure.  This  instrument  is  now  procured  without  difficulty  at 
every  saddler’s,  and  should  be  in  the  possession  of  every  farmer. 

The  end  of  the  probang  is  to  be  introduced,  and  a  moderate  de¬ 
gree  of  force  used  to  propel  the  obstructing  body  forward.  If  it 
yields  to  this,  the  operator  will  be  justified  in  pushing  it  on  with  the 
chest;  but  if,  with  the  application  of  a  fair  degree  offeree,  it  is  very 
slowly  and  with  difficulty  pushed  on,  the  operator  should  relinquish 
the  determination  to  drive  it  down  ;  for  the  fibres  of  the  muscular 
coat  of  the  gullet  soon  become  irritated  by  the  continued  distention, 
and  contract  powerfully,  and,  as  it  were,  spasmodically,  upon  the 
foreign  body,  and  imprison  it  there. 

Both  these  attempts  having  failed,  another  plan  is  to  be  tried.  An 
important  improvement  has  been  added  to  the  elastic  tube  in  the  form 
of  a  screw  appended  to  the  end  of  the  stillet,  by  which  an  additional 
chance  of  removing  the  obstruction  has  been  placed  within  our  reach. 
When  this  instrument  is  used  the  stillet  is  pulled  up,  so  that  the 
screw  is  perfectly  retracted.  The  tube  being  pressed  down  until  it 
comes  in  contact  with  the  obstructing  body,  by  means  of  the  handle 
of  the  stillet  the  screw  is  worked  into  it,  as  the  common  corkscrew  is 
into  a  cork  in  the  neck  of  a  bottle.  If  the  potato  or  turnip  is  fresh 
and  sound,  which,  in  all  probability,  is  the  case,  or  it  would  not  have 
resisted  the  efforts  already  made,  a  considerable  purchase  will  be  ob¬ 
tained,  and,  in  many  instances,  it  will  be  at  once  drawn  up  by  the 
screw.  If  the  centre  of  the  root  should  give  way,  and  a  portion  of 
it  only  be  brought  out,  there  is  still  some  good  done  ;  and  the  screw 
should  be  returned  again  and  again,  until  it  will  no  longer  take  hold. 
In  this  manner  the  root  will  be  so  much  reduced  as  readily  to  give 
way  to  the  probang. 

When  the  means  just  described  are  properly  employed  they  will, 
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in  almost  eveiy  case,  effect  the  removal  of  any  obstruction  which  may 
have  found  its  way  into  the  gullet.  There  may,  however,  be  parti¬ 
cular  cases  in  which  all  may  fail,  and  then  there  is  a  last  resource, 
and  one  which  can  seldom  be  safely  ventured  on  without  the  assis¬ 
tance  of  an  experienced  practitioner.  This  is  cutting  an  opening 
into  the  gullet,  and  thereby  removing  the  obstruction,  and  afterwards 
sewing  up  the  wound.  As  a  last  resource  it  may  be  attempted  with¬ 
out  reluctance,  there  being  still  a  probability  that  the  animal  may 
afterwards  do  well,  but  without  the  removal  of  the  source  of  annojr- 
ance  death  wdl  undoubtedly  soon  ensue. 

These  directions  have  been  founded  on  the  supposition  that  the 
foreign  body  is  lodged  in  the  gullet  above  the  entrance  into  the  tho¬ 
rax,  for,  in  the  event  of  this  not  being  the  case,  the  chances  of 
saving  the  life  of  the  animal  are  materially  diminished.  The  probang 
should  first  be  tried,  and  that  failing,  the  screw  should  be  resorted  to, 
either  to  draw  the  body  out,  or  so  to  pierce  and  break  it  down,  that 
it  may  be  forced  onward.  The  practitioner  must  stand  at  little  cere¬ 
mony  here,  and  he  should,  if  necessary,  use  all  the  force  he  can  ;  for, 
if  the  obstruction  is  not  overcome,  the  animal  will  assuredly  perish. 

Distention  of  the  Rumen  from.  Food.  When  describing  the  di¬ 
gestive  apparatus  of  cattle,  the  rumen  was  seen  to  be  a  depository  for 
storing  the  imperfectly-masticated  food,  until,  by  the  process  of  ru¬ 
mination,  it  should  be  more  thoroughly  comminuted  and  fitted  for 
the  action  of  the  gastric  juice  in  the  abomasum.  But  when  the 
animal  is  put  into  a  luxuriant  pasture,  or  otherwise  supplied  with  an 
unlimited  quantity  of  food  after  fasting  for  some  time,  an  undue 
portion  is  sometimes  stored  up,  and  distention  and  consequent  excru¬ 
ciating  pain  in  the  rumen  are  the  result. 

This  distention  of  the  rumen  frequently  occurs  among  cattle,  and 
as  the  symptoms  closely  resemble  those  of  distention  from  quite  ano¬ 
ther  cause,  much  caution  must  be  used  in  the  treatment  of  it.  The 
stomach  is  sometimes  distended  by  the  fermentation  of  its  contents, 
and  the  consequent  quantity  of  gas  evolved;  but  distention  from 
too  much  food  may  be  distinguished  from  this  by  passing  the  probang 
into  the  rumen,  and,  when  it  is  distended  with  gas,  a  sudden  and  vio¬ 
lent  rush  of  the  imprisoned  air  will  follow.  They  may  also  be  dis¬ 
tinguished  from  each  other  by  ascertaining  the  nature  of  the  food  to 
which  the  animal  had  access  for  sometime  previous,  and  the  probable 
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quantity  of  that  food  consumed  ;  but  it  is  always  proper  to  use  the 
probang,  not  only  to  determine  this  point,  but  to  ascertain  the  degree 
to  which  the  rumen  is  distended  by  the  excess  of  food  consumed. 

When  the  distention  has  only  taken  place  to  a  limited  extent,  and 
does  not  threaten  a  fatal  termination,  bleeding  and  active  physicking 
wiil  generally  be  sufficient,  and  the  distention  soon  be  allayed.  Sti¬ 
mulants  will  also  be  found  useful  as  exciting  the  stomach  to  action, 
and  they  may  be  administered  with  the  purgatives.  When  these 
have  taken  effect,  and  the  process  of  rumination  again  resumed,  no 
fears  need  be  entertained  regarding  a  favourable  result. 

When,  however,  the  symptoms  indicate  the  presence  of  the  most 
intense  distention,  such  as  continual  shifting  of  posture,  moaning, 
swelling  at  the  sides,  the  flank  feeling  hard  and  not  yielding  to  pres¬ 
sure,  the  case  is  serious,  and  admits  of  no  delay.  Rumination  is 
suspended,  and  the  other  symptoms  continue  to  increase.  In  this 
case  mechanical  relief  must  be  afforded. 

Should  the  probang  enter  a  little  way  into  the  stomach,  and  the 
operator  be  able  to  move  it  about,  he  will  have  proof  that,  although 
the  paunch  is  sufficiently  distended  to  produce  severe  annoyance  and 
considerable  danger  to  the  animal,  it  is  not  stretched  to  the  utmost  ; 
and  he  will  consider  whether  he  mav  not  first  try  the  effect  of  mild 
measures,  which  he  will  be  especially  encouraged  to  attempt  if  he  finds 
that  the  food  is  of  a  rather  light  nature.  But  if  the  probang  cannot 
be  introduced  at  all  into  the  rumen,  or  the  food  eaten  be  heavy,  an 
incision  should  be  made  into  the  rumen  through  the  left  flank,  and 
thus  extract  the  contents.  This  mode  of  proceeding,  however,  is 
recommended  only  in  cases  of  extreme  distention  with  heavy  food. 
The  rumen  of  cattle,  having  few  blood-vessels  and  nerves,  will  endure 
very  severe  treatment  without  considerable  injury.  The  principal 
danger  is,  that  a  portion  of  the  food  will,  during  its  extrication  from 
the  stomach,  fall  into  the  abdomen,  and  there  remain  a  source  of 
irritation,  and  often  the  unsuspected  cause  of  serious  and  fatal 
disease. 

Distention  of  the  Rumen  from  Gas.  This,  it  has  been  seen,  dif¬ 
fers  from  distention  from  food,  and  requires  very  different  treatment. 
The  rumen  is,  however,  generally  filled  with  food  to  satiety  even  in 
this  case,  and  this  causes  the  cessation  of  its  natural  powers,  which 
would  otherwise  retard  fermentation.  But  in  the  absence  of  these 
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powers,  and  exposed  to  the  combined  influence  of  heat  and  moisture, 
succulent  vegetable  food  has  always  a  tendency  to  ferment,  and  here 
the  commencement  of  the  fermentation  is  hastened,  and  the  effect  in- 
creased.  This  is  frequently  called  by  farmers  hoove  or  blown,  terms 
sufficiently  indicating  its  nature. 

In  the  healthy  discharge  of  the  functions  of  the  stomach,  the  food 
simply  undergoes  a  process  of  maceration  or  softening;  but  if  the  food 
he  retained  ,n  the  stomach  longer  than  the  usual  period,  it,  or  per¬ 
haps  only  a  portion  of  the  juices  which  it  contains,  begins  to  ferment  • 
or,  as  in  animals  with  simple  stomachs,  even  this  preparatory  one  may 
so  sympathize  with  certain  states  of  the  constitution,  as  either  to 
secrete  an  acid  principle,  or  to  favour  the  development  of  it  in  the  food. 
It  IS  from  this  cause  that  some  degree  of  hoove  accompanies  most 
evers;  it  is  often  the  consequence  of  general  irritation,  produced  by 

obstruction  of  the  cesophagus ;  and  it  sometimes  accompanies  difficult 
parturition. 

I  he  symptoms  of  hoove  cannot  be  mistaken.  Swelling,  unwillinc. 
ness  to  move,  and  laborious  breathing,  are  the  first  and  distinguish¬ 
ing  symptoms.  In  proportion  as  the  stomach  becomes  distended  by 
the  extricated  gas,  the  case  becomes  more  desperate,  not  only  from 
‘he  Pressure  on  the  other  contents  of  the  abdomen,  thus  impeding 
the  circulation  of  the  blood,  and  also  on  the  diaphragm,  against 
which  the  rumen  abuts,  and  thus  impeding  respiration,  and  also  the 
danger  of  rupture  of  the  paunch;  but  the  construction  of  the  gullet 
renders  it  manifest  that  the  rumen  will  be  more  obstinately  closed  in 
proportion  as  it  is  distended.  The  animal  cannot  long  sustain  this 
derangement  of  important  parts;  inflammation  is  set  un,  and  the 
circulation  becomes  seriously  and  dangerously  disturbed  by  this  par¬ 
tial  obstruction.  Unless  immediate  relief  be  obtained,  extinction  of 
the  vital  powers  will  speedily  ensue. 

The  treatment  evidently  consists  in  effecting  the  liberation  of  this 
gas,  which  is  the  cause  of  the  distention,  and  the  prevention  of  any 
more  being  formed.  This  would  seem  to  be  effected  by  the  use  of 
an  active  purgative,  which  would  open  a  passage  through  the  bowels, 
and  get  rid  of  much  of  the  source  of  annoyance.  The  action  of  pur¬ 
gatives  in  cattle,  however,  can  seldom  be  depended  on  when  an  im¬ 
mediate  effect  is  to  be  produced,  from  the  peculiar  conformation  of 
the  digestive  apparatus,  and  this  is  more  especially  so  in  the  present 
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instance,  when  the  paunch  is  distended  to  a  degree  sufficient  to  pre¬ 
vent  the  entrance  of  any  additional  substance.  At  the  commencement 
of  the  distention,  a  dose  of  olive  or  spermaceti  oil  will  occasionally 
prove  efficacious,  but  it  is  only  in  the  early  stage  that  it  can  be  admi¬ 
nistered  with  any  hopes  of  success. 

But  it  has  been  said  that  the  introduction  of  the  probang  into  the 
rumen,  in  the  case  of  hoove,  is  attended  by  an  immediate  and  violent 
rush  of  gas  through  the  instrument,  and  it  is  accordingly  found  ser¬ 
viceable  in  the  removal  of  the  gas.  The  rounded  end  of  the  tube  is 
to  be  forced  into  the  rumen,  and  it  will  produce  partial  relief,  but  the 
evolution  of  gas  may  still  be  going  on.  The  stomach-pump  will  here 
be  employed  with  good  effect.  By  means  of  it,  copious  injections 
of  warm  water  are  thrown  into  the  stomach,  and  again  withdrawn  ; 
and  the  operation  is  to  be  repeated  until  all  tendency  to  fermenta¬ 
tion  is  removed,  when  the  process  of  rumination  usually  commences, 
and  the  animal  soon  does  well.  Sometimes  the  rumen  is  so  over¬ 
charged  with  fluid  by  the  stomach-pump,  that  vomiting  is  induced, 
and  a  great  portion  of  its  contents  is  thus  discharged. 

The  gas  is  sometimes  completely  withdrawn  either  by  the  probang 
or  pump,  but  the  tendency  to  produce  an  additional  quantity  still 
continues.  In  this  case  the  administering  of  any  substance  that  will 
combine  with  the  gas  as  it  is  generated,  without  proving  injurious 
to  the  parts  with  which  it  comes  in  contact,  will  afford  immediate 
relief.  This  purpose  is  found  to  be  effected  by  chloride  of  lime. 
The  gas  evolved  during  the  different  stages  of  the  fermentation  is 
found  to  consist  of  hydrogen,  in  combination  with  either  carbon  or 
sulphur,  according  to  the  period  at  which  it  is  produced,  but  consist¬ 
ing  essentially  of  hydrogen.  The  decomposition  of  the  chloride  is 
effected  on  its  entrance  into  the  stomach,  the  chlorine  combining 
with  the  hydrogen  to  form  muriatic  acid,  which,  in  its  turn,  enters 
into  combination  with  the  lime,  and  thus  the  gas  is  absorbed  as  fast 
as  it  is  evolved.  The  chloride  may  be  administered  in  doses  of  two 
drachms,  dissolved  in  two  quarts  of  water,  and  ejected  into  the  paunch 
by  means  of  the  stomach-pump.  Ihis  may  be  repeated  an  houi 
afterwards,  if  circumstances  should  seem  to  require  it. 

Cases  of  hoove  sometimes  occur,  in  which  a  more  summary  mode 
of  treatment  must  be  adopted.  Frequently  the  fermentation  has 
proceeded  to  such  an  extent  as  to  threaten  immediate  danger  to  the 

2  R 


610 


CATTLE. 


animal  before  it  lias  been  perceived.  In  this  case  an  incision  may  be 
made  into  the  rumen  at  the  left  flank,  which  will  afford  immediate 
relief.  The  gas  is  speedily  extricated  in  this  way,  and  generally  suc¬ 
cessfully  so.  But  inflammation  of  a  serious  description  may  ensue 
from  particles  of  the  food  escaping  through  the  aperture  in  the  rumen, 
and  being  deposited  in  the  abdomen.  To  guard  against  this  in  some 
egree,  an  instrument  called  a  trocar  is  employed  for  the  purpose, 
t  consists  of  a  short,  strong  stillet,  terminating  in  three  cutting  edges 
converging  to  a  point,  and  having  a  handle  that  may  be  grasped  with 
some  force.  To  this  is  accurately  fitted  a  canula,  or  tube,  reaching 
rom  the  termination  of  the  three  edges  to  the  handle.  This  is  pluneed 
>nto  the  flank  ;  the  stillet  is  then  withdrawn,  and  the  canula  remains 
as  long  as  the  operator  pleases,  and  may  be  secured  by  tapes  attached 
to  two  rings  at  the  base  of  it,  and  tied  round  the  body  of  the  animal, 
n  the  absence  of  this  instrument,  however,  a  pen-knife,  or  other 
sharp  instrument,  may  be  successfully  employed. 

In  making  the  incision  with  the  trocar  or  knife,  care  must  be  taken 
that  the  instrument  shall  perforate  the  rumen,  and  that  the  spleen  or 
kidney  shall  not  be  wounded.  Supposing  a  line  to  be  drawn  close 
along  the  spine,  from  the  haunch  bone  to  the  last  rib,  and  two  other 
mes  of  equal  length  to  extend  down  the  flank,  so  as  to  form  an  equi¬ 
lateral  triangle,  the  apex  of  the  triangle,  or  the  points  where  these 
mes  would  meet,  would  be  the  proper  place  for  the  incision.  After 
the  rumen  has  been  punctured,  the  animal  must  be  kept  on  low  diet 

for  some  time  and  it  must  not  be  again  extended  by  a  large  quantity 
of  food  until  the  wound  has  healed. 

The  animal  having  been  relieved,  and  the  gas  ceasing  to  distend  the 
paunch  a  pound  of  Epsom  salts  should  be  administered,  with  an 
ounce  of  caraway  powder,  and  half  an  ounce  of  ginger ;  and,  on  seve¬ 
ral  successive  mornings,  four  ounces  of  the  salts,  two  of  powdered 
gentian,  and  half  an  ounce  of  ginger,  should  be  given.  The  object  is 
to  restore  as  speedily  as  possible  the  proper  tone  and  action  of  the 
rumen  The  return  of  the  process  of  rumination  will  indicate  when 

^  eff6Cted’  ^  rUmi"a,i0"  Wi“  recede 

Diarrhcea  and  Dysentery.  The  frequent  and  abundant  evacuations 
of  fecal  matter,  whether  with  or  without  mucus,  may  be  considered 
er  as  simp  e,  01  connected  with  other  diseases.  In  all  these  eva- 
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cuations,  it  is  of  essential  importance  to  observe  whether  mucus  be 
present  or  not ;  for  in  the  former  case  dysentery  is  present,  in  which, 
with  the  mucus,  blood  will  frequently  be  mingled,  and  to  effect  a  cure 
may  often  baffle  the  most  skilful  exertions.  The  latter  is  diarhoea, 
and  is  in  general  successfully  treated. 

Diarrhoea  may  be  regarded  as  either  acute  or  chronic.  Acute 
diarrhoea  may  be  produced  by  various  causes;  the  abuse  of  purga¬ 
tives,  by  their  being  administered  in  a  too  active  form,  feeding  on 
certain  poisonous  plants,  sudden  change  of  food,  excess  of  food,  or 
by  some  peculiar  state  of  the  at  mosphere.  From  the  last  cause  it  fre¬ 
quently  assumes  an  epizootic  character,  particularly  in  the  autumn. 
A  great  many  cows  in  a  certain  district  are  suddenly  attacked  by  it, 
although  there  is  no  reason  to  suspect  that  it  is  in  the  slightest  degree 
contagious.  It  is  more  especially  the  disease  of  cows  and  calves, 
oxen  being  in  a  great  measure  free  from  its  attack. 

The  treatment  of  acute  diarrhoea  will  consist  in  the  administration 
of  a  mild  purgative  in  the  first  place,  to  carry  off  any  source  of  irri¬ 
tation  in  the  intestinal  canal.  The  abstraction  of  blood,  if  there  be 
any  degree  of  fever,  should  take  place,  the  quantity  to  be  regu¬ 
lated  in  proportion  to  the  degree  of  febrile  action,  and  then  the  exhi¬ 
bition  of  alkalis  and  astringents.  The  most  effectual  medicines  are 
prepared  chalk,  opium,  catechu,  and  ginger,  in  the  proportions  of  an 
ounce  of  the  first,  a  drachm  of  the  second,  five  drachms  of  the  third, 
and  two  of  the  last,  in  each  dose,  which  is  to  be  administered  in  thick 
gruel.  This  treatment  will  generally  be  successful,  unless  the  disease 
is  of  long  standing,  and  has  assumed  somewhat  of  a  chronic  form. 

Diarrhoea  is  not,  however,  always  to  be  regarded  as  a  disease.  An 
occasional  laxity  of  the  bowels  is  known  to  be  favourable  to  the  ac¬ 
quirement  of  fat ;  and  an  animal  that  is  well  purged  on  being  first 
turned  on  spring  grass  or  turnips,  thrives  far  more  rapidly  than  ano¬ 
ther  that  is  little  or  not  at  all  affected  by  the  change.  In  some  criti¬ 
cal  stages  of  disease,  it  is  to  be  hailed  as  the  precursor  of  health,  the 
object  then  being  to  prevent  its  becoming  so  violent  as  to  depress  the 
vital  energies  of  the  animal. 

The  treatment  of  chronic  diarrhoea  is  often  difficult  and  unsatisfac¬ 
tory.  Having  been  sometimes  in  action  for  months,  and  even  years, 
its  removal  becomes  often  a  work  of  time  and  patience.  Purgatives 
will  be  necessary  ;  but  they  must  be  administered  with  caution,  the 
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Cjuantity  to  be  proportioned  to  the  state  of  the  animal.  Castor  oil 
W1  ieic  be  the  safest  and  most  effectual  medicine,  in  doses  from  a 
pun  to  a  pmt  and  a  half;  and  a  small  quantity,  as  ten  grains,  of  pow. 
dered  opmm  will  „ot  interfere  with  the  aperient  quality  of  the  oil 
While  it  may  allay  irritation.  After  a  few  doses  of  the  oil  have  been 
given  the  powder  already  recommended  may  be  tried,  but  with  a 
ouble  quantity  of  ginger,  and  half  a  drachm  of  powdered  gentian 
Dysentery  may  also  be  acute  or  chronic,  and  it  is  greatlv  more  dif¬ 
ficult  of  cure  than  diarrhoea.  Its  causes  are  frequently  involved  in 
obscurity,  and  its  appearance  cannot  often  be  satisfactorily  accounted 

,  l  here  often  aPPears  t0  b e  a  strong  predisposition  in  cattle  to 
take  on  this  disease  ;  and,  whenever  it  appears,  it  rarely  happens 

that  the  animal  affected  ever  recovers  its  former  healthy  tone  or 

When  the  disease  has  once  appeared,  it  cannot  well  be  mistaken, 
he  presence  of  large  quantities  of  mucus,  often  mingled  with  blood, 
sufficiently  indicates  the  formidable  nature  of  the  disease.  In  acute 
cases,  if  It  does  not  at  once  destroy  the  animal,  it  will  be  characterized 
y  increasing  dulness,  disinclination  to  food,  rapid  decrease  of  condi¬ 
tion  combined  with  violent  purging.  The  increase  of  mucus  too 
pain  y  indicates  that  of  the  disease,  and  the  loss  of  this  substance 
wnch  lines  the  intestines  exposes  them  to  the  most  painful  irritation, 
n  this  state  the  animal  may  remain  for  weeks,  and  even  months 

sometimes  better  and  sometimes  worse  ;  but,  in  general,  little  well- 

founded  hope  can  be  entertained  of  his  ultimate  recovery. 

The  malady  being  of  an  inflammatory  kind,  the  first  measure  to  be 
adopted  is  bleeding,  regulated  by  the  age,  size,  and  condition  of  the 
animal.  The  only  case  in  which  this  measure,  cannot  be  attempted 

,S’  When  the  ammal  is  alread?  in  ™ch  a  debilitated  state,  from  lone 
continuance  of  the  disease,  that  the  loss  of  blood  might  prove  fatal” 

but  the  debility  must  be  very  great,  indeed,  when  it  cannot  be  adran- 
tageously  adopted.  A  mild  aperient  may  then  be  administered,  with 
a  view  of  removing  a  part  of  the  cause  of  the  irritation.  The  dose 
may  consist  of  castor  oil,  in  the  proportion  recommended  for  diarrhoea. 
Emollient  injections  will  also  be  found  useful  in  allaying  the  irritation 
and  restoring  the  intestines  to  their  former  healthy  tone  ;  and  the 
beneficial  effects  of  the  injection  will  be  further  increased  by  the  ad¬ 
dition  of  half  a  drachm  of  powdered  opium.  A  drachm  of  calomel 
has  sometimes  been  combined  with  the  opium  with  good  effect. 
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An  indispensable  requisite  in  the  treatment  of  this  disease  is,  that 
the  animal  should  be  kept  on  bran  mashes,  or  other  food  little  stimu¬ 
lating  in  its  nature.  Green  food  is  to  be,  by  all  means,  avoided. 
After  continuing  this  mode  of  treatment  for  some  time,  favourable 
symptoms  will  gradually  appear,  if  there  be  any  hope  of  a  fa\ouiable 
termination  of  the  disease.  There  will  be  a  decreased  quantity  of 
mucus  in  the  evacuations,  and  when  this  appears  a  favourable  lesult 
may  be  anticipated.  At  this  period,  and  not  before,  astringents  may 
be  resorted  to  with  good  effect.  Chalk,  catechu,  and  opium,  with 
perhaps  the  addition  of  oak-bark,  are  to  be  administered.  The  bene¬ 
ficial  agency  of  the  chalk  will  be  understood  when  it  is  considered 
that  there  is  usually  a  tendency  to  acidity  present  in  the  stomach  and 
intestinal  canal  ;  but  the  chalk  will  combine  with  and  neutralize  the 

acid,  and  thus  render  it  harmless. 

Bv  long-continued  and  assiduous  treatment,  dysentery  may  be  at 

v  O  ,  . 

length  subdued,  and  apparently  got  rid  of  altogether;  but  the  animal 
once  affected  by  it  is  extremely  liable  to  experience  a  return  of  the 
disease,  and,  therefore,  should  be  disposed  of  as  soon  as  circumstances 
will  permit. 

Constipation  of  the  Bowels.  This  is  a  general  accompaniment  to 
many  of  the  diseases  of  cattle,  as  well  as  of  other  animals,  and,  as 
a  primary  remedial  measure,  it  is  necessary  that  it  should  be  removed. 
From  the  peculiar  structure  of  the  digestive  apparatus,  in  cattle,  this 
is  often  a  work  of  difficulty.  The  medicine  administered  with  a  view 
of  removing  constipation  may  not  reach  the  organ  on  which  alone  it 
could  have  any  effect,  and  the  dose  is  thus  lost  so  far  as  regards  the 
purpose  for  which  it  was  intended. 

The  chief  obstacle,  then,  to  the  removal  of  constipation  in  cattle 
arises  from  the  difficulty  of  securing  the  entrance  of  the  purgative 
into  the  abomasum,  where,  alone,  it  can  have  any  effect.  It  some¬ 
times  occurs  that  double  and  treble  the  quantity  calculated  to  produce 
an  effect  has  been  administered  without  the  slightest  indications  of  a 
successful  result.  In  this  case  they  should  be  accompanied  by  some 
aromatic,  as  half  an  ounce  of  ginger,  and  be  given  in  as  gentle  a  way 
as  possible.  There  can  scarcely  be  a  better  method  than  suffering  it 
to  run  from  a  long  narrow-necked  bottle  into  the  mouth.  Should  this 
not  operate,  a  second  dose  must  be  given  with  an  increased  quantity 
of  the  aromatic,  especially  if  fever  be  not  present  ;  and  in  the  event 
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of  this  being  also  without  effect,  another  must  be  administered  in 
er  to  get  nd  of  the  constipation.  A  cordial  drink,  containing  an 
ounce  of  gmger  and  an  equal  quantity  of  carraway  powder  may  “pro- 
bably  be  given  w„h  advantage  ;  as  the  rumen  may  be  roused  to  its 
natural  action  by  the  stimulus  thus  given,  and  a  portion  of  its  contents 
may  be  forced  on  to  the  abomasum.  The  use  of  aromatics  and 
stimulants  appears  objectionable  in  a  case  where  fever  is  present  as 
there  must  be  a  greater  or  less  degree  of  fever  attending  violent  con¬ 
stipation  ;  but  they  are  here  absolutely  indispensable  as  exciting  ,0 
action,  for  purgation  must  be  produced  whatever  may  be  the  means 
employed.  Back-rakmg  and  clysters  will  greatly  contribute  to  pro- 

lired  1  1,1  C°njUUCti0n  Whh  i!le  aPeHents  Previously  admi- 

Red-water  or  Moor -ill.  This  disease,  as  its  name  indicates,  is 

cnai actenzed  bv  the  colour  „  •  •  .  „ 

7  e  °U>  °f  lhe  unne>  arlslng  from  a  mixture  of 

ood.  It  is  one  of  very  common  occurrence,  and  often  of  difficult 
treatment,  though  it  is  not  usually  fatal.  The  causes  of  the  disease 
ave  occupied  the  attention  of  breeders  for  a  length  of  time,  but  they 
have  not  yet  been  satisfactorily  accounted  for. 

In  some  seasons  red-water  is  in  a  manner  epidemic,  and  a  *reat 
proport, on  of  the  beasts  of  certain  districts  is  attacked  by  it  °It  is 
considered  as  peculiar  to  certain  pastures,  and  an  animal  brought 

a  ls,ance  and  P'aced  on  some  of  these  is  sure  to  be  attacked. 

It  usual  y  occurs  ,n  woody  districts,  and  particularly  in  low,  marshy 

ands,  alth0ugh  the  frequency  of  its  appearance  in  these  does  not  seem 
O  be  well  understood.  The  result  of  general  experience  is,  that  it 

!nd  the  n  t0dd7ith  the, natU,'e  °f  "le  f°°d  than  With  -use ; 

the  production  or  the  unusual  growth  of  astringent  and  acrimo¬ 
nious  p  ants  may  have  considerable  influence.  The  different  species 
of  crowfoot  or  ranunculus,  and  also  the  anemones,  have  often  been 
regarded  as  the  cause  of  the  disease. 

The  first  symptoms  of  red-water  that  are  usually  observed  are  a 
discharge  of  bloody  urine,  and  the  appearance  of  general  debility. 
Previous  observation  would  have  discovered  the  presence  of  unusual 
axity  of  the  bowels,  but  this  has  now  changed  into  violent  constipa¬ 
te,  and,  as  soon  as  this  constipation  is  established,  the  coloured 
mine  appears.  The  disease  often  runs  its  course  with  fearful  rapidity, 
and  the  animal  is  sometimes  destroyed  in  a  very  few  days,  when  its 
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progress  has  not  been  arrested.  When  the  carcass  is  examined  there 
is  generally  found  some  inflammation  of  the  kidney,  and  in  cows,  the 
uterus  exhibits  much  inflammation,  often  accompanied  by  extensive 

ulceration. 

The  disease,  is  regarded  as  an  affection  of  the  kidneys,  arising 
from  the  determination  of  an  undue  quantity  of  blood  to  these  organs, 
and  the  consequent  production  of  much  local  inflammation.  Bleed- 
ing,  therefore,  will  be  the  first  step  indicated  by  the  nature  of  the 
disease,  but  this  is  to  be  performed  with  extreme  caution.  The  ef¬ 
fect  of  the  bleeding  will  be  a  diminution  in  the  quantity  circulated 
through  the  system,  and  giving  a  different  direction  to  that  excess 
from  which  the  inflammation  proceeded.  Purgatives  should  then  fol¬ 
low,  to  restore  the  impeded  action  of  the  bowels  which  has  contri¬ 
buted  much  towards  the  virulency  of  the  disease.  In  all  cases  of 
violent  constipation  it  has  been  seen  that  the  bowels  are  not  easily 
acted  on  in  cattle,  and  this  will  be  found  to  be  so  in  the  present  case. 
Dose  after  dose  must,  however,  be  administered,  as  the  successful 
treatment  of  the  disease  will  depend  in  a  great  degree  on  this ;  and 
if  the  bowels  continue  insensible  to  the  action  of  the  repeated  doses, 
aromatics  must  be  administered  with  a  view  of  exciting  them,  even 
notwithstanding  the  presence  of  a  slight  degree  of  fever. 

The  constipation  is  the  main  object  to  combat,  and,  in  addition  to 
purgatives,  copious  and  repeated  injections  should  be  administered. 
Much  of  the  hardened  faecal  matter  may  be  removed  by  the  rectum, 
which  will  give  additional  efficacy  to  the  injections  and  purgatives, 
and,  probably,  enable  them  to  open  the  boweis.  Without  this  is 
effected,  indeed,  all  other  remedies  are  fruitless,  and  the  animal  will 
certainly  perish. 

Notwithstanding  the  frequency  and  formidable  nature  of  this  dis¬ 
ease,  many  farmers  never  lose  an  animal  by  it,  while  others  sustain 
losses  from  it  every  season.  This  may  be  accounted  for  from  the 
greater  attention  paid  in  the  one  case  than  in  the  other.  No  serious 
obstacle  is  presented  in  the  way  of  effecting  a  cure  during  the  first 
stages  of  the  disease,  but  when  it  has  continued  for  some  time,  it  may 
baffle  the  most  skilful  exertions.  It  should,  therefore,  be  attacked 
in  its  earliest  stage. 

Diseases  of  the  Skin.  Under  proper  treatment,  the  diseases  of 
the  skin  are  not  numerous ;  but,  owing  to  bad  management,  they 


616 


CATTLE. 


sometimes  make  their  appearance  and  prove  a  source  of  annoy- 
ance. 

1  he  skin  of  cattle,  physiologically  considered,  differs  little  from  that 
of  the  horse.  The  state  of  the  skin,  in  the  horse,  is  attended  to  as 
a  criterion  of  the  state  of  health  of  the  animal,  and  it  is  equally  de- 
seiving  of  attention  in  cattle.  It  is  well  known  to  the  farmer,  that 
the  animal  whose  skin  is  not  soft,  mellow,  and  elastic,  can  never  be 
profitable  for  feeding,  therefore  he  judges  of  the  value  of  the  animal 
even  more  by  the  handling  than  by  any  peculiar  conformation. 

Hide  Bound.  This  condition  of  the  skin  is  the  result  of  the  de¬ 
ficiency  of  the  natural  secretions,  and  is  deserving  of  attention,  as 
indicating  some  other  deficiency  or  disturbance  of  the  system.  It  is 
accompanied  by  a  rough  and  staring  coat,  and  a  general  want  of  that 
mellowness  and  softness  which  has  just  been  mentioned. 

When  this  unthrifty  state  of  the  skin  appears,  the  condition  of  the 
animal  should  be  narrowly  examined,  as  it  is  seldom  or  never  a 
piimary  affection,  but  is  the  result  of  some  other  long-continued  dis¬ 
ease,  the  removal  of  which  will  restore  the  skin  to  its  former  healthy 
condition.  But  if  it  cannot  be  traced  to  any  evident  cause,  still  there 
is  not  the  less  doubt  that  something  is  wrong.  A  dose  of  physic 
should  be  given,  which  may  consist  of  half  a  pound  of  sulphur,  with 
half  an  ounce  of  ginger,  and  a  few  mashes  should  be  allowed.  After 
this,  medicines  should  be  administered  which  have  a  tendency  to 
rouse  the  vessels  of  the  skin  to  their  due  action,  as  sulphur,  nitre, 
and  antimonial  powder,  with  a  small  quantity  of  ginger,  which  will  in 
most  cases  have  the  desired  effect. 

Mange.  This  is  a  serious  and  annoying  disease.  The  symptoms 
are  well  known  and  can  rarely  be  mistaken.  An  excessive  itchiness, 
with  an  inclination  to  rub  against  anything  in  the  way,  the  loss  of  hair 
on  vai  ious  parts  of  the  body,  a  thick  scurfiness  of  the  skin,  particularly 
along  the  back,  and  in  patches  in  several  other  places,  and  a  general 
loss  of  condition,  but  too  plainly  mark  the  disease. 

The  causes  of  mange  may  be  various,  and  occasionally  as  opposite 
as  it  is  possible  for  them  to  be.  Too  luxuriant  food  will  produce  it, 
and  it  will  as  certainly  follow  starvation.  The  skin  sympathizes  with 
the  over-taxed  powers  of  digestion  in  the  one  case,  and  with  the 
geneial  debility  of  the  frame  in  the  other;  and  nothing  is  more  cer- 
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tain  of  bringing  it  on  than  the  sudden  change  from  comparative  star¬ 
vation  to  luxuriant  food. 

On  the  appearance  of  the  disease,  the  animal  should  be  removed 
from  the  others,  and  as  much  of  the  scurfiness  of  the  skin  removed 
by  a  hard  brush  or  comb  as  possible.  Repeated  applications  of  the 
following  ointment  should  be  well  rubbed  in,  and  they  will  generally 
effect  a  cure.  Half  a  popnd  sublimed  sulphur,  two  ounces  of  com¬ 
mon  turpentine,  two  ounces  of  strong  mercurial  ointment,  and  a  pint 
of  linseed  oil,  to  be  thoroughly  incorporated  together.  The  treat¬ 
ment  should  not  be  confined  to  external  applications.  Sulphur,  in 
doses  of  half  a  pound  every  third  day,  will  materially  assist  in  ef¬ 
fecting  a  cure ;  and  in  the  intermediate  days  the  powder  recom¬ 
mended  for  hide-bound  may  be  given. 

A  usual  accompaniment  of  mange  is  lice.  When  these  are  found 
on  an  animal,  he  should  instantly  be  removed  from  the  others,  as  it 
is  surprising  how  rapidly  these  insects  multiply,  and  distribute  them¬ 
selves  over  a  whole  flock,  by  the  mere  contact  of  the  animals.  The 
most  convenient  and  effectual  application  is  mercurial  ointment,  which 
must  be  well  rubbed  in  along  the  spine,  from  the  head  to  the  tail,  and 
in  streaks  along  several  other  parts.  It  is  not,  by  any  means,  neces¬ 
sary  that  the  animal  should  be  altogether  rubbed  over  to  effect  a 
cure. 

Angle  Berries  or  Warts.  These  are  excrescences  growing  from 
the  cuticle  at  tirst,  but  afterwards  identified  with  the  true  skin.  They 
assume  various  forms,  from  that  of  scales  of  greater  or  less  thickness, 
to  fungous  lumps  of  great  size  and  hardness,  and  often  prove  a  fruit¬ 
ful  source  of  annoyance  to  the  animal.  Wdien  they  have  attained  a 
large  size,  they  may  be  removed  by  passing  a  ligature  round  their 
roots,  or  recourse  may  be  had  to  the  knife,  and  the  cautery  will  stop 
the  bleeding,  and  destroy  the  roots  of  the  warts. 

The  principal  diseases  incident  to  cattle  have  now  been  described. 
Certain  others  will,  however,  sometimes  occur,  and  the  mode  of 
treatment  will,  in  general,  be  the  same  as  that  recommended  for 
similar  diseases  of  the  horse.  Those  belonging  especially  to  cows 
and  calveslwill  be  afterwards  considered. 
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IV,  — THE  REARING  AND  FEEDING  OF  CATTLE. 

Cattle  do  not  attain  their  full  size  until  they  have  completed  their 
fourth  year.  It  would,  therefore,  seem  that  they  should  not  be  em¬ 
ployed  for  the  production  of  their  species  until  that  period,  but  in 
practice  this  is  rarely  the  case.  There  are  indeed  many  instances  of 
the  female  producing  a  calf  before  the  completion  of  the  second  year. 
1  he  practice  of  not  allowing  heifers  to  receive  the  male  until  they 
are  four  years  old,  or  near  that  age,  is  reprehensible,  on  the  score  of 
economy,  as  the  ammal  has  been  kept  much  longer  than  was  necessary 
without  making  any  return  ;  but  that  of  allowing  the  male  to  have 
access  to  tlie  remales  by  the  end  of  their  first  year  is  equally  repre¬ 
hensible,  for,  at  the  time  they  are  most  rapidly  growing  themselves,  a 
sufficient  quantity  of  nutriment  cannot  be  devoted  to  the  full  deve¬ 
lopment  of  the  feet  us,  and  the  mother  and  the  calf  must  each  ine¬ 
vitably  suffer.  The  proper  time,  therefore,  is  as  soon  as  the  animal 
can  devote  the  necessary  portion  of  nutriment  for  the  foetus  without 
materially  interfering  with  her  own  growth.  This  appears  to  be  be¬ 
tween  the  second  and  third  year,  so  that  the  male  may  be  admitted 
after  the  female  has  completed  her  second  year. 

It  is  equally  improper  to  use  the  male  at  too  early  an  age  for  the 
pui pose  of  reproduction.  He  will,  in  this  case,  be  deprived  of  much 
of  his  natural  energy,  and  never  afterwards  attain  to  the  size  he  would 
otherwise  have  reached,  besides  the  progeny  will  be  inferior.  He 
maybe  employed,  in  a  few  cases,  at  two  years’  old,  and  at  the  termi¬ 
nation  of  his  third  year  he  will  have  attained  to  his  full  strength  and 
vigour. 

The  propriety  of  separating  the  male  from  the  female  stock  thus 
is  apparent.  This  arrangement  secures  the  young  heifers  from  being 
employed  as  breeders  at  too  early  an  age,  and  also  guards  against 
impregnation  at  a  time  when  the  corresponding  period  of  parturition 
would  be  inconvenient.  It  also  enables  the  farmer  to  secure  the 

calving  of  his  cows  at  the  periods  that  best  suit  his  pastui  •es,  or  his 
arrangements. 

The  usual  period  of  gestation  in  the  cow  is  about  forty  weeks, 
varying  somewhat  according  to  the  constitution  of  the  animal.  It 
seldom  happens  that  more  than  one  is  produced  at  a  birth,  but  some- 
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times  two  are  produced  ;  in  which  case,  if  one  of  them  be  a  female, 
she  is  usually  considered  incapable  of  procreation,  although  the  bull 
is  perfect.  A  few  days  after  calving,  the  cow  again  manifests  a  desire 
to  receive  the  male,  and  this  inclination  returns  at  periods  of  about  a 
month  distant,  until  impregnation  takes  place. 

Same  time  before  the  period  of  parturition,  it  is  usual  to  allow  the 
secretion  of  milk  to  stop,  in  order  to  prevent  inflammation,  from  the 
new  secretion  and  the  old  one  both  going  on  at  the  same  time.  The 
length  of  this  period  must  depend  on  the  condition  of  the  cow,  as 
one  that  has  been  well  fed  may  be  milked  to  within  a  few  weeks  of  the 
time  of  calving,  but  a  greater  length  of  time  must  be  allowed  to  the 
poorer  cow. 

The  natural  progress  of  parturition  should  not  be  unnecessarily  in¬ 
terfered  with.  The  cow  should  be  attentively  watched,  but  not  dis¬ 
turbed.  Although  the  pains  of  labour  may  not  be  so  strong  as  could 
be  wished,  she  should  not  be  too  closely  approached  or  examined, 
until  a  part  of  the  foetus  is  protruded,  when  it  will  be  necessary  to 
ascertain  that  it  is  coming  in  the  proper  position.  In  the  natural 
presentation,  the  head  is  crouched  between  the  fore-legs,  and  reach¬ 
ing  down  as  far  as  the  knees,  and  the  back  of  the  calf  corresponding 
with,  or  opposed  to,  the  back  of  the  mother. 

While  the  throes  continue  tolerably  strong,  the  farmer  must  have 
patience,  although  the  progress  of  parturition  may  be  tediously  slow. 
Nature  will  at  length,  in  most  cases,  safely  accomplish  the  object. 
But  if  the  pains  be  evidently  diminishing,  and  hour  after  hour  has 
passed,  and  the  calf  protrudes  little,  or  not  at  all,  more  than  it  did, 
assistance  must  be  rendered.  A  pint  of  good  ale,  warmed,  should  be 
given  in  an  equal  quantity  of  gruel  ;  warm  gruel  should  be  frequently 
administered,  or,  at  least,  put  within  the  animal’s  reach  ;  and  access 
to  cold  water  should  be  carefully  prevented. 

Should  all  prove  unavailing,  recourse  must  be  had  to  mechanical 
assistance.  Twelve  hours  or  more  having  elapsed  from  the  com¬ 
mencement  of  the  labour,  this  should  be  done,  although  the  calf 
may  be  still  alive  ;  and  it  should  not  be  delayed  a  moment  after  it  is 
ascertained  that  it  is  dead.  Even  now,  however,  the  cow  should  not 
be  disturbed  more  than  is  absolutely  necessary.  She  generally  con¬ 
fines  herself  to  the  lying  posture,  and  in  this  position  she  should  not 
be  disturbed  until  she  is  safely  delivered  of  her  young. 
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When  the  head  is  sufficiently  advanced  to  be  grasped  by  the  hands, 
01  for  a  hand  to  be  introduced  by  the  side  of  it,  so  as  to  urge  it 
forward,  an  assistant,  at  the  same  time,  laying  hold  of  the  fore-legs, 
and  pulling  with  moderate  force  at  each  of  the  throes  of  the  mother, 
the  little  animal  may  often  be  brought  forward  without  endangering 
Os  life.  If,  however,  it  be  firmly  impacted  in  the  passage,  a  cord 
with  a  shp-knot  should  be  fastened  around  each  leg,  immediately 
above  the  fetlock,  and  a  third  cord  around  the  lower  jaw.  Greater 
power  may  then  be  applied,  the  persons  holding  the  cord  pulling  in 
concert,  accommodating  themselves  to  the  natural  pains  of  the  mother, 
and  exerting  their  strength,  although  somewhat  forcibly,  yet  quietly 
and  gradually.  If  the  foetus  cannot  be  extracted  by  moderate  force, 
one  of  the  shoulders  should  be  taken  off,  which  may  be  effected  by 
means  of  a  small  knife,  curved  like  those  used  for  pruning,  so  as  to 
be  easily  introduced  into  the  passage  in  the  hollow  of  the  hand,  and 
there  used  without  danger  of  wounding  the  cow.  The  shoulder 
being  detached  and  removed,  the  bulk  of  the  calf  will  be  materially 
lessened,  and  the  remainder  will  be  extracted  without  difficulty. 
The  operation  of  taking  off  the  shoulder  is  simple,  but,  in  most 

cases,  it  is  better  that  it  should  be  performed  by  a  regular  prac¬ 
titioner. 

It  will  soon  be  evident  whether  the  calf  is  in  the  right  position. 
The  appearance  of  the  feet  and  the  situation  of  the  head  will  be 
satisfactory  on  this  point  ;  but,  in  some  cases,  the  position  maybe 
such,  that  it  will  necessarily  be  retained  until  a  change  be  made. 
The  throes  of  the  mother  must  not,  therefore,  be  allowed  to  contihue 
without  satisfactorily  determining  this  point.  It  will  sometimes  oc¬ 
cur  that  the  position  is  such,  that  the  animal  cannot  be  removed  into 
a  more  favourable  one  ;  and,  in  this  case,  different  parts  of  the 
calf  should  be  successively  removed  with  the  knife,  as  the  safety 

of  the  calf  is  a  small  consideration  in  comparison  with  that  of  the 
mother. 

Parturition  having  been  accomplished,  the  calf  is  to  be  carried 
away  and  placed  loose  in  a  pen  or  crib,  with  clean  dry  litter.  The 
cow  should  not  be  suffered  to  touch  or  recognize  her  young,  as  this 
only  tends  to  render  her  uneasy  and  distressed  by  the  separation. 

It  is,  however,  generally  recommended  that  she  should  be  allowed 
to  lick  the  calf  after  birth,  which  she  invariably  evinces  a  disposition 
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to  do,  and  the  friction  thus  produced  is  advantageous  to  the  calf,  as 
increasing  the  languid  circulation  of  the  blood,  and  producing  a  genial 
warmth.  But,  for  the  reason  stated,  it  does  not  seem  prudent  to 
allow  the  mother  to  recognize  her  young,  unless  when  it  is  intended 
that  she  should  suckle  it. 

At  this  period  the  cow  is  necessarily  much  exhaust  ed,  and  requires 
warm  and  nourishing  food.  A  warm  mash  should  be  put  before  her, 
and  warm  gruel,  or  water  from  which  the  coldness  has  been  taken. 
A  few  hours  afterwards  it  will  be  prudent  to  administer  an  aperient 
drink,  consisting  of  a  pound  of  Epsom  salts  and  two  drachms  of  gin¬ 
ger.  This  may  tend  to  prevent  milk  fever  and  garget  in  the  udder, 
which  are  now  liable  to  take  place. 

The  placenta,  or  cleansing,  should  be  discharged  soon  after  calving. 
It  soon  begins  to  act  upon  the  uterus,  when  retained,  as  a  foreign  body, 
producing  irritation  and  fever  ;  it  also  rapidly  becomes  putrid,  and 
if  it  be  retained  long  there,  it  is  an  indication  of  a  weakly  state  of 
the  cow,  and  may  produce  a  certain  degree  of  low  fever  that  will 
materially  interfere  with  her  condition.  The  aperient  drink  recom¬ 
mended  after  calving,  with  the  addition  of  half  a  pint  of  good  ale, 
may  be  beneficially  administered. 

Although  parturition  is  a  natural  process,  it  is  attended  by  a  great 
deal  of  febrile  excitement.  The  sudden  transference  of  powerful 
and  accumulated  action  from  one  organ  to  another  must  cause  a  great 
deal  of  constitutional  disturbance,  as  well  as  liability  to  local  inflam¬ 
mation.  The  cow,  accordingly,  after  parturition,  is  subject  to  in¬ 
flammation  of  some  of  the  parts,  the  functions  of  which  are  thus 
changed  ;  it  is  mere  local  inflammation  at  first,  but  the  system 
speedily  sympathizes,  and  puerperal  fever  appears.  Cows  in  high 
condition  are  most  subject  to  this  disease.  Cows  are  also  compara¬ 
tively  seldom  attacked  with  milk  fever  at  their  first  calving,  because, 
in  this  case,  they  have  seldom  attained  their  full  growth,  and  they 
are  not  then  so  liable  to  inflammatory  diseases.  1  he  treatment  con¬ 
sists  in  copious  bleeding  and  purgatives,  after  which  the  usual  sedative 
medicines  may  be  given. 

Inflammation  of  the  udder  sometimes  appears  after  calving.  The 
new  and  increased  function  which  is  then  set  up,  and  the  sudden  dis¬ 
tention  of  the  bag  with  milk,  produce  tenderness  and  irritability  of 
the  udder,  and  particularly  of  the  teats.  This,  in  some  cases,  shows 
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itself  in  the  form  of  excoriations,  or  sores,  or  small  cracks  on  the 
teats.  Much  pain  is  produced  in  the  act  of  milking,  and  the  dis¬ 
charge  from  the  sores  frequently  mingles  with  the  milk.  When  these 
appeal,  the  teats  should  be  immediately  fomented  with  water,  in 
oidei  to  clean  them,  and  get  rid  of  a  portion  of  the  hardened  matter 
about  them,  the  continuance  of  which  is  the  cause  of  the  pain  in 
milking.  They  should  afterwards  be  dressed  with  an  ointment  com¬ 
posed  of  an  ounce  of  yellow  wax,  and  three  of  lard,  melted 
together,  and  when  they  begin  to  cool,  a  quarter  of  an  ounce  of 

t,ugai  of  lead,  and  a  drachm  of  finely  powdered  alum  are  to  be 
added. 

But,  occasionally,  inflammation  of  the  udder  assumes  another  and 
rnoie  dangerous  character  ;  it  attacks  the  internal  substance  of  that 
organ,  and  hardened  tumours  are  soon  felt,  which  are  exceedingly 
troublesome  to  remove.  The  retention  of  the  milk  serves  still  fur¬ 
ther  to  increase  the  inflammation,  and  not  unfrequently  the  use  of 
one  or  more  of  the  teats  is  lost  before  the  inflammation  is  subdued. 
I  he  animal  must  be  bled  and  physicked,  after  which  the  part  is  to 
be  well  fomented,  and  the  milk  drawn  gently  and  repeatedly  off.  An 
ointment  composed  of  the  following  ingredients  should  be  thoroughly 
rubbed  into  it  by  the  hand.  Bub  down  an  ounce  of  camphor,  having 
poured  a  teaspoonful  of  spirits  of  wine  upon  it,  and  add  an  ounce  of 
mercurial  ointment,  and  half  a  pound  of  elder  ointment.  These  are 
to  be  well  incorporated  together,  and  applied  after  every  milking,  the 
udder  being  well  fomented  with  warm  water,  and  the  remains  of  the 
ointment  washed  off  before  next  milking.  Should  the  indurations 
come  to  suppuration,  the  use  of  the  lancet  will  be  indispensable  ;  and, 
aitei  the  matter  is  discharged,  the  treatment  will  be  similar  to  that  of 
wounds  in  general. 

Ihese  diseases  of  the  udder  sometimes  prove  a  source  of  great  an¬ 
noyance  ;  but,  in  most  cases,  cows  are  free  from  them,  and  careful 
and  judicious  treatment  on  the  part  of  the  dairy-maid  will  operate  as 
a  preventative  to  many  of  them.  The  operation  of  milking  should 
be  repeated  at  such  frequent  intervals  as  to  guard  against  distention 
of  the  udder  from  the  retention  of  the  milk  ;  and  it  is  especially  im- 
poitant  that  every  drop  of  milk  should  be  removed  from  the  udder 
at  each  operation,  for  when  this  is  not  the  case,  a  rapid  falling  off  in 
the  quantity  produced  will  take  place. 
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It  is  important  to  the  breeder  of  cattle  that  the  calves  should  be 
produced  at  a  season  when  a  full  bite  of  grass  may  be  obtained  for 
them  as  soon  as  they  are  able  to  use  it.  In  this  respect  the  proper 
time  would  be  during  the  months  of  January,  February,  or  March, 
and  by  the  time  the  calves  are  weaned  the  pastures  will  be  ready  for 
them.  But  other  considerations  sometimes  influence  the  proper  time 
of  calving,  such  as  the  time  at  which  it  is  desirable  to  have  a  full  flow 
of  milk ;  and  in  districts  where  green  food  is  not  raised  in  abundance, 
the  farmer  endeavours  to  have  the  greater  number  of  his  cows  to 
calve  at  an  advanced  period  of  the  season,  so  as  to  prevent  the  falling 
off  in  the  milk  before  the  pastures  are  ready  for  the  cows. 

The  milk  produced  immediately  after  calving  is  of  a  yellow  colour, 
and  has  a  viscid  appearance.  It  is  eminently  calculated  for  the  yet 
weak  condition  of  the  digestive  organs  of  the  calf,  and  should  be 
given  to  it  in  preference  to  the  milk  of  any  of  the  other  cows.  The 
practice  of  substituting  milk  from  the  general  stock  for  that  of  the 
mother  is  often  productive  of  a  diseased  state  of  the  digestive 
organs.  This  is  done  from  an  erroneous  opinion  that  the  milk  first 
produced  after  calving  is  too  strong  for  the  stomach  of  the  calf  ; 
but  that  which  is  naturally  provided  for  it  is  certainly  the  most 
suitable. 

Calves  are  frequently  reared  by  suckling,  and  when  it  is  wished  to 
rear  animals  of  the  best  description,  without  any  regard  to  economy 
of  milk,  this  system  may  be  adopted.  The  more  usual  plan,  however, 
is  to  feed  them  from  the  pail,  observing  to  give  them  as  much  milk 
as  they  can  consume.  This  will  be  found  to  be  somewhat  more  than 
a  wine  gallon  in  the  day,  at  first,  and  it  will  be  increased  gradually 
to  two  gallons  and  a  half  or  more.  When  the  calf  is  about  a  month 
old,  a  portion  of  milk  may  be  withdrawn,  and  various  other  matters 
added,  such  as  meal  boiled  with  water,  and  linseed  jelly.  The  milk 
should  be  given  to  the  calf  immediately  after  being  taken  from  the 
cow,  but  a  portion  of  skimmed  milk  may  be  substituted  at  the  end  of 
two  months,  and  in  three  months,  it  may  be  fed  on  skimmed  milk 
altogether.  The  quantity  after  this  will  be  gradually  decreased  for 
another  month,  after  which,  the  calf  may  be  weaned.  Before  this 
time  it  will  have  learned  to  eat  grass,  and  should  the  season  not  be 
sufficiently  advanced  for  that  purpose,  a  bunch  of  sweet  hay  is  to  be 
placed  within  reach,  which  the  young  animal  will  soon  learn  to  eat. 
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I  Sic  flesh  of  the  calf  a(  an  early  period  forms  a  much  esteemed  and 
nourishing  article  of  food,  and  in  districts  where  a  demand  exists  for 
it,  these  animals  maybe  profitably  disposed  of  for  this  purpose.  In 
certain  districts  in  England  and  Scotland  the  fattening  of  calves  is 
extensively  practised,  and  forms  at  once  a  convenient  and  profitable 
method  of  disposing  of  the  milk  as  well  as  of  the  calves.  Mixtures 
of  farinaceous  matters  are  sometimes  combined  with  the  milk  for  this 
purpose,  with  a  view  of  bringing  the  animal  sooner  ready  for  the 
market ;  but  in  the  district  of  Strathaven,  where  the  fattening  of 
calves  is  probably  brought  to  greater  perfection  than  in  any  other 
part  of  the  kingdom,  no  such  mixtures  are  made,  the  food  consisting 
of  milk  alone.* 

The  object  being,  in  this  case,  to  bring  the  calf  to  the  required  de¬ 
gree  of  fatness  within  the  shortest  possible  space  of  time,  as  much 
milk  should  be  allowed  as  it  can  consume,  and  new  milk  alone  should 
be  employed.  It  is  also  the  practice  to  give  the  milk  first  drawn  off 
to  the  calves  intended  for  rearing,  and  the  last  drawn-off  milk  to  the 
fatting  calves.  This  is,  perhaps,  less  economical  feeding  than  most 
persons  would  be  willing  to  practise  ;  but  it  must  be  remembered  that 
the  growth  of  the  calf,  and  the  degree  of  fatness  to  which  it  may 
attain,  depend  on  the  quality  of  the  food  as  well  as  on  its  quantity. 

Essential  requisites  in  the  fattening  of  calves  are  strict  cleanliness, 
and  a  certain  degree  of  seclusion  from  the  light.  They  should  be 
plentifully  supplied  with  dry  litter,  and  the  bottom  of  the  stand  or 
calf-pen  must  be  contrived  so  as  to  afford  every  facility  for  convey¬ 
ing  away  the  urine.  The  absence  of  light  makes  the  animals  less 
sportive  than  they  would  otherwise  be,  and  preserves  them  from  acci¬ 
dent  through  playfulness.  The  utmost  regularity  is  also  to  be  observed 
in  the  hours  of  feeding,  for  when  they  are  not  supplied  with  food  at 
the  accustomed  hour  they  remain  in  a  state  of  uneasiness  until  they 
are  fed,  and  every  thing  which  tends  to  render  them  uneasy  is  to  be 
carefully  guarded  against. 

The  age  at  which  the  calf  is  ready  for  market  is  between  the  fourth 
and  tenth  week.  It  cannot  be  disposed  of  to  advantage  before  the 
former  of  these  pariods,  as  the  flesh  is  innutritions  and  unpalatable  ; 
but  when  kept  after  the  latter  period  it  loses  that  sweetness  and  ten- 


*  Aiton’s  Agriculture  of  Ayrshire,  p.  443. 
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derness  for  which  it  should  be  distinguished.  A  good  calf  will  weigh 
from  sixteen  to  twenty  stones  at  the  age  of  ten  weeks,  and  will  there¬ 
fore  make  a  sufficient  return  for  the  milk  consumed. 

When  calves  have  been  properly  treated  they  will  seldom  be  at 
tacked  by  diseases.  Those  to  which  they  are  subject  are  constipation 
of  the  bowels,  and  more  frequently  the  opposite  condition,  diarrhoea. 

Constipation  is  not  a  frequent  disease  of  calves,  but  it  is  occasionally 
seen,  and  is  extremely  injurious.  The  first  milk  yielded  after  calving, 
or  b eastings,  as  it  is  termed,  possesses  an  aperient  quality,  and  is 
admirably  suited  for  the  young  animal ;  but  when,  instead  of  this,  the 
milk  of  another  cow  is  given,  constipation  will  sometimes  follow. 
Castor  oil  is  the  safest  and  most  effectual  aperient  for  so  young  an 
animal.  It  should  be  given  mixed  up  with  the  yolk  of  an  egg,  or  in 
thick  gruel,  in  doses  of  two  or  three  ounces;  and,  even  at  this  early 
stage,  the  carminative  which  forms  so  useful  and  indispensable  an  in¬ 
gredient  in  the  physic  of  cattle  should  not  be  omitted— a  scruple  of 
ginger  should  be  added  to  the  oil. 

A  tendency  to  costiveness  in  a  calf  should  be  obviated  as  speedily 
as  possible,.  It  is  inconsistent  with  the  natural  and  profitable  thriving 
of  the  animal,  and  it  can  never  long  exist  without  inducing  a  degree 
of  fever  always  dangerous,  and  generally  fatal. 

The  disease,  however,  to  which  calves  are  most  liable,  and  which 
is  most  latal  to  tnem,  is  purging.  This  results  from  a  variety  of 
causes.  It  is  the  result  either  of  starvation  or  excess _ it  is  the  al¬ 

most  necessary  consequence  of  a  sudden  change  of  diet;  in  fact,  it  is 
occasionally  produced  by  every  thing  that  deranges  the  process  of 
healthy  digestion. 

A  certain  degree  of  looseness  of  the  bowels  in  the  calf  is  present 
even  in  a  healthy  state,  and  is  not  at  all  unfavourable  to  the  thriving 
of  the  animal,  especially  when  it  is  as  lively  as  usual,  and  manifests 
the  usual  eagerness  for  its  food.  But  when  this  continues,  and  the 
health  of  the  calf  seems  to  be  affected,  and  mucus  or  perhaps  blood 
is  mingled  with  the  excrement,  the  constitution  will  soon  be  affected, 
and  the  most  prompt  and  vigorous  measures  are  to  be  used.  A  mild 
purgative,  consisting  of  two  ounces  of  castor  oil,  or  three  of  Epsom 
salts,  should  first  be  administered  to  carry  away  the  cause  of  the 
distuibed  state  of  the  bowels.  To  this  should  follow  anodyne,  as¬ 
tringent,  and  alkaline  medicines,  with  a  mild  carminative.  The  whole 
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will  consist  of  opium,  catechu,  chalk,  and  ginger,  the  proportions  ot 
which  will  be  found  in  the  treatment  of  diarrhoea,  as  a  disease  of 
cattle.  The  use  of  this  mixture  should  be  accompanied  by  frequent 
drenching  with  starch  or  thick  gruel.  Bran  mashes,  with  a  little  pea 
or  bean  meal,  may  be  given,  and  all  green  and  acescent  food  are  to 
be  carefully  removed. 

The  males  not  intended  for  propagating  may  be  castrated  when 
about  a  month  old,  as  there  is  much  less  danger  attending  the  opera¬ 
tion  at  this  early  period  than  when  it  is  longer  delayed.  It  is  easily 
performed  by  two  incisions  into  the  scrotum,  through  which  the  tes¬ 
ticles  protrude,  and  are  removed  by  cutting  the  cords  by  which  they 
are  respectively  appended. 

The  subsequent  treatment  of  calves  necessarily  depends  upon  the 
nature  of  the  farm,  and  the  species  of  food  which  can  be  supplied. 
Where  there  is  nothing  but  coarse  pastures  and  inferior  hay,  and 
where  no  turnips  or  cultivated  forage  can  be  raised,  then  the  stock  of 
the  farm  must  be  suited  to  these  circumstances.  In  such  cases  the 
breeders  are  merely  the  rearers  of  the  animals,  which,  when  they  have 
reached  a  certain  age,  are  disposed  of  to  another  class  of  farmers, 
who  have  the  means  to  feed  them.  A  great  proportion  of  the  lands  of 
the  country  is  better  suited  for  breeding  in  this  manner  than  for  feed¬ 
ing  ;  and  a  large  exportation  of  animals  takes  place,  from  all  the 
breeding  farms  and  districts,  to  be  fed  elsewhere.  The  feeders  pur¬ 
chase  the  cattle  at  such  ages  as  suit  their  purposes,  and  keep  them  on 
their  farms  for  such  periods  as  they  find  expedient.  This  is  a  divi¬ 
sion  of  labour  in  the  breeding  and  feeding  of  cattle  perfectly  natural, 
and  in  an  eminent  degree  favourable  to  the  interests  of  individuals 
and  the  country.  It  is  in  this  manner  that  each  district  and  farm  is 
applied,  with  reference  to  the  production  of  live-stock,  to  the  purpose 
to  which  it  is  best  adapted.* 

It  is  essential  that  the  pastures  on  which  calves  are  fed  during  the 
first  season  should  be  of  a  good  description,  both  as  producing  a  full 
bite  and  supplying  nutritious  herbage.  When  the  pastures  begin  to 
fail  in  the  autumn,  which  will  generally  be  in  the  end  of  October  or 
beginning  of  November,  the  animals  are  brought  into  the  straw-yard 
or  other  place,  in  which  they  are  to  remain  during  the  winter.  They 
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are  sometimes  brought  into  houses  and  confined,  as  in  the  case  of  the 
older  cattle ;  but  the  preferable  practice  is  to  put  them  in  yards  with 
sheds  into  which  they  may  retire  for  shelter,  as  the  young  animals  are 
found  to  thrive  better  when  at  liberty  than  when  confined.  The 
straw-yard  is  separated  into  divisions  in  which  a  certain  number  only 
is  put,  and  this  number  should  not  be  too  great,  though  this  is  less 
important  at  this  period  of  theii^life  than  afterwards.  Calves  to  the 
number  of  twenty  maybe  kept  in  one  enclosure,  provided  they  have 
plenty  of  room  ;  but  in  most  cases,  and  especially  when  they  are  of 
some  of  the  larger  breeds,  it  is  better  that  the  number  of  animals  put 
into  each  yard  should  not  exceed  ten  or  twelve,. 

The  straw-yard  in  which  the  young  cattle  of  the  farm  are  kept  is 
important  as  affording  the  means  of  converting  the  straw  not  required 
foi  othei  purposes  into  manure,  as  well  as  affording  shelter  and  room 
foi  exeicise  to  the  animals.  But  it  is  for  the  latter  purpose  that 
it  is  the  more  valuable,  and  for  this  reason  the  arrangements  for  sup- 
plying  them  with  food  and  shelter  should  be  the  most  convenient  that 
circumstances  will  admit.  The  usual  object  of  the  straw-yard  in  the 
management  of  cattle  is  merely  to  maintain  them  in  the  condition  in 
which  they  came  from  the  grass,  but  it  is  better  that  this  should  be 
improved  at  every  opportunity.  For  this  purpose  green  food  should 
be  supplied  liberally.  The  calves  should  receive  an  allowance  of 
turnips,  in  the  morning,  again  at  noon,  and,  lastly,  in  the  evening 
before  night-fall. 

As  soon  as  the  grass  has  made  such  progress  in  the  spring  as  to 
afford  a  full  bite,  the  young  cattle  are  to  be  turned  out  of  the  yards, 
to  the  pastures.  This  will  generally  be  about  the  beginning  of  the 
month  of  May,  or  perhaps  a  week  or  more  later  or  earlier,  according 
to  the  season.  They  should  not,  however,  be  turned  to  grass  until  it 
is  sufficiently  forward  to  support  them  without  any  falling  off  in  con¬ 
dition  ;  and  it  is  also  necessary  to  guard  against  overstocking.  The 
young  animals  should  at  no  period  be  allowed  to  fall  off  in  condition, 
and  it  is  more  necessary  to  attend  to  this  precaution  at  this  period  of 
their  growth,  than  when  further  advanced.  Young  cattle  which  have 
been  stinted  in  their  growth  by  an  insufficiency  of  food,  seldom  turn 
out  well.  At  the  period  of  being  turned  out  to  grass,  to  which  re¬ 
ference  has  been  made,  they  will  have  completed  their  first  year,  and 
are,  in  the  language  of  farmers,  yearlings,  or  one  year  old. 
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The  young  animals  are  now  kept  on  their  pastures  during  the  sum¬ 
mer,  and  when  the  grass  begins  to  fail  in  the  autumn,  they  are  taken 
up  as  before,  and  put  into  yards  with  sheltered  sheds ;  but  having 
increased  in  size,  a  smaller  number  is  to  be  put  together,  as  they  are 
apt  to  interfere  with  one  another  in  feeding.  The  treatment  should 
be  the  same  as  in  the  last  winter — they  are  to  be  well  littered,  to  be 
fed  three  times  a-day  with  turnips,  and  to  be  plentifully  supplied  with 
straw. 

In  the  practice  of  feeding  young  cattle,  this  is  the  period  at  which 
a  slight  relaxation  may  be  made,  with  the  least  interference  with  the 
growth  and  condition  of  the  animals;  not  that  any  such  relaxation  in 
the  system  of  full  feeding  can  be  regarded  as  a  general  rule,  as  it 
should  be  the  object  of  the  farmer,  to  maintain  his  young  cattle  at 
all  times  in  the  best  condition  that  circumstances  will  admit.  They 
should  therefore  be  kept,  if  possible,  at  all  times  from  the  period  of 
birth  until  they  are  finally  disposed  of,  not  only  growing,  but  fatten¬ 
ing  ;  but  if  this  system  cannot  be  carried  fully  into  effect,  the  second 
winter  is  the  period  at  which  the  supply  of  green  food  may  be  limited, 
observing,  at  all  times,  to  supply  them  plentifully  with  dry  provender. 
As  a  general  rule,  however,  it  is  better  that  the  number  of  animals 
should  be  reduced,  than  that  they  should  be  stinted  in  their  food  ; 
and  it  is  especially  important  to  take  care  that  they  shall  not,  at  any 
time,  lose  flesh,  it  being  opposed  to  the  true  principles  of  feeding, 
to  allow  animals  at  any  time  to  fall  off  in  condition. 

In  the  case  of  the  finer  breeds,  the  animals  may  now  be  prepared 
for  the  butcher  ;  for  which  they  will  be  ready  in  the  following  spring, 
after  being  fully  fed  during  the  winter,  or  having  been  fed  some  time 
on  grass  in  the  commencement  of  the  following  summer.  This  is  the 
perfection  of  rearing  and  feeding  cattle,  and  the  practice  shows  how 
great  must  be  the  superiority  of  a  breed  that  can  be  fattened  at  this 
early  age.  It  is,  however,  only  the  finer  classes  of  animals,  and  that 
under  a  perfect  system  of  feeding,  that  can  be  thus  early  matured ; 
and  the  more  common  case  is,  that  they  require  one  winter’s  feeding 
more  before  they  are  ready  for  the  butcher.* 

It  is  not  necessary,  however,  after  the  first  winter,  to  give  the 
same  high  feeding  to  the  females  intended  for  breeding,  as  to  the 
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males,  and  also  to  the  females  intended  for  the  butcher.  The  object 
proposed  with  the  females  intended  for  breeding,  is  not  to  render 
them  fat,  but  to  maintain  them  in  a  healthy  and  growing  state.  This 
is  to  be  done,  not  by  giving  them  a  full  allowance  of  the  richer  food, 
but  such  a  portion  of  it  only,  as,  joined  to  the  more  common  proven¬ 
der  of  the  farm,  will  maintain  them  in  a  healthy  state.  When  the 
yearling  steers  are  to  be  carried  on  during  their  second  winter  on  a 
modified,  and  not  a  full,  allowance  of  richer  food,  then  the  heifers 
need  not  be  separated  from  them,  because  both  are  to  be  fed  in  the 
same  manner ;  but  when  the  steers  are,  at  this  time,  to  receive  full 
feeding,  then  the  heifers  are  to  be  put  into  a  yard  by  themselves. 
They  should  not  be  tied  to  stakes,  according  to  the  common  practice, 
but  kept  in  yards  with  sheds.  In  the  following  summer,  they  are 
pastured  along  with  the  older  cows,  and  receive  the  male  as  soon  as 
they  are  ready  to  do  so,  which,  in  the  case  of  heifers,  is  later  than  in 
that  of  older  cows.  When  winter  comes,  they  are  to  be  put  into 
their  separate  yard  again,  and  fed  as  in  the  first  winter,  and  when 
within  a  few  weeks  of  the  period  of  calving,  they  may  be  tied  up  in 
their  stalls  like  the  older  cows.* 

At  the  termination  of  the  second  winter,  the  animals  are  removed 
to  their  pastures  as  before,  where  they  remain  during  the  season.  On 
the  approach  of  winter  they  are  again  taken  up  and  fed  on  the  fullest 
quantity  of  green  food  which  they  can  consume,  as  they  are  now  be¬ 
ing  prepared  for  the  butcher.  In  this  final  feeding,  two  methods  may 
be  adopted : — the  animals  may  either  be  tied  in  the  house,  and  there 
supplied  with  food,  or  they  may  be  kept  in  open  yards  with  sheds,  as 
in  the  preceding  winter. 

When  the  animals  are  fed  in  the  house,  they  are  said  to  be  stall- 
fed,  and  the  management  and  attendance  of  them  in  this  case  require 
the  utmost  attention.  It  is  important  that  the  person  in  charge  of 
them  should  observe  the  strictest  punctuality,  even  to  a  minute  in  the 
hours  of  feeding,  as  the  animals  know  perfectly  well  when  the  ac¬ 
customed  hour  of  feeding  arrives,  and  become  restless  when  they  are 
disappointed.  This  strict  adherence  to  the  particular  hour  for  the 
performance  of  the  work  will  also  be  found  to  economize  time,  and 
leisure  will  be  obtained  for  the  performance  of  sundry  operations 
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in  and  about  the  cattle  sheds,  which  contribute  to  neatness  and  clean¬ 
liness. 

On  entering  the  feeding  house  in  the  morning,  the  first  operation 
is  to  supply  the  cattle  with  turnips;  and,  while  they  are  consuming 
them,  the  dung  is  to  be  removed  from  behind  them,  and  put  out  of 
the  house,  to  be  afterwards  conveyed  to  the  yard  or  pit  containing 
the  manure.  When  the  turnips  are  eaten  up,  the  animals  are  to  be 
supplied  with  a  little  straw  or  hay,  and  being  now  well  littered,  they 
will  soon  lie  down  and  chew  the  cud.  At  noon  they  are  again  to  be 
fed  as  before,  and  again  in  the  evening,  always  observing  to  place  some 
straw  or  hay  before  them  after  each  meal.  Before  retiring  to  rest 
the  attendant  examines  the  state  of  the  cattle,  and  sees  that  every¬ 
thing  is  right ;  adjusts  the  litter  if  it  be  displaced,  and  supplies  them 
with  a  small  quantity  of  provender. 

During  the  intervals  between  the  meals,  the  animals  should  not  be 
disturbed,  as  they  invariably  incline  to  lie  down  after  feeding.  The 
attendant  must  carefully  and  repeatedly  examine  them  to  ascertain 
that  they  are  free  from  lice,  and  otherwise  in  perfect  health  ;  and  he 
must  use  the  curry-comb  liberally,  in  order  to  allay  that  titillation  in 
their  skin,  which  they  would  do  themselves,  were  they  placed  at  li¬ 
berty.  During  the  time  of  feeding  careful  inspection  is  also  neces¬ 
sary,  so  that  should  any  of  them  be  choked  by  a  piece  of  a  turnip, 
the  circumstance  will  be  immediately  observed,  and  the  proper  re¬ 
medies  applied. 

When  the  feeding  animals  are  kept  in  the  yards,  the  principle  of 
feeding  is  not  materially  different  from  that  described.  The  dung  is 
not,  of  course,  removed  during  the  hours  of  feeding,  being  in  this  case 
covered  with  an  additional  quantity  of  litter ;  but  the  like  exactness 
should  be  observed  in  the  hours  of  supplying  the  animals  with  their 
food. 

In  the  management  of  feeding  cattle,  it  is  important  that  the  straw 
or  hay  which  is  given  to  them  should  be  of  the  best  quality,  and  free 
from  any  injury  caused  by  too  long  continued  exposure  to  the  weather, 
or  other  imperfect  management.  The  turnips  are  supplied  without 
any  other  preparation  than  the  stems  and  tap-roots  having  been  cut  off, 
and  such  particles  of  loose  earth  as  may  have  adhered  to  them  in  the 
act  of  raising  them  up,  removed.  Frequently,  however,  they  are  cut 
into  slices  by  the  turnip  slicer ;  and  this  is  more  essential  in  the  case 
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of  the  young  animals  than  of  such  as  are  older,  as  they  experience 
greater  difficulty  in  biting  large  turnips ;  and,  especially  at  the  period 
of  their  being  first  supplied  with  these  roots,  it  is  important  that  they 
should  be  sliced,  until  the  animals  become  accustomed  to  them.  The 
white  turnips  are  supplied  at  the  commencement  of  the  feeding  sea¬ 
son,  and  these,  decaying  as  the  season  advances,  are  to  be  succeeded 
by  the  yellow  sorts,  which,  in  their  turn,  are  succeeded  by  the 
Swedish  turnips.  These  finish  the  feeding  season.  When  taken  up 
before  vegetation  becomes  active  in  the  spring,  they  retain  their  nu¬ 
tritive  juices  until  a  late  period  of  the  season,  sometimes,  indeed,  to 
the  end  of  the  month  of  May. 

In  the  practice  of  feeding  cattle  with  turnips,  it  is  usual  to  bring  the 
roots  from  the  field  as  they  are  consumed ;  but  a  store  should  be  at 
hand  throughout  the  winter  to  supply  the  animals  in  stormy  weather, 
and  at  such  other  periods  as  it  might  not  be  convenient  to  carry  them 
from  the  fields.  When  the  frost  becomes  so  severe  as  to  harden  the 
turnips,  they  should  not  be  brought  any  longer  from  the  fields,  but 
from  the  store ;  nor  should  any  more  be  taken  even  from  the  store 
than  can  be  consumed  in  a  day.  Frozen  turnips  may,  however,  be 
thawed,  by  placing  them  in  cold  water  ;  but  this  is  a  very  tedious  and 
troublesome  mode  of  obtaining  turnips  in  frosty  weather,  and  not  at 
all  comparable  to  the  convenient  and  excellent  practice  of  storing  a 
considerable  quantity  while  the  weather  is  open. 

Turnips  form  at  once  the  most  simple  and  economical  food  on  which 
cattle  can  be  fed  in  this  country  during  the  winter.  They  are  raised 
with  facility  and  economy,  and  are  also  supplied  to  the  animals  with 
little  trouble.  Turnips,  however,  cannot  in  all  cases  be  raised  in  suf¬ 
ficient  quantity,  and  recourse  must  be  had  to  other  substances.  These 
will,  in  ordinary  cases,  be  the  various  other  roots  cultivated  on  the 
farm. 

The  beet,  carrot,  parsnip,  and  cabbage,  are  all  suited  to  the  pur¬ 
pose  of  feeding,  and  the  manner  of  consuming  them  is  similar  to  that 
of  the  turnip.  The  carrot  and  parsnip  are,  indeed,  in  an  eminent  de¬ 
gree,  nutritious,  and  supply  a  valuable  food  for  fatting  cattle  ;  but 
they  are  seldom  raised  in  sufficient  quantities  for  this  purpose,  and, 
in  the  practice  of  the  farm,  they  are  chiefly  given  to  horses. 

Potatoes  also  are  well  suited  to  the  purpose  of  feeding,  though 
greatly  inferior  in  many  respects  to  the  turnip,  being  raised  at  much 
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gieatej  expense,  and  more  dangerous  in  the  application.  They  may, 
however,  be  combined  with  turnips  for  feeding,  and  this  system  has 
been  found  to  promote  the  tendency  to  acquire  flesh.  Potatoes  are 
at  all  times  to  be  given  with  caution,  as  at  first  they  are  very  liable 
to  purge  the  animal.  They  may  be  given  steamed  with  good  effect. 

Ihese  are  the  substances  employed  for  feeding,  which  are  the  pro¬ 
duce  of  the  farm.  Local  circumstances,  however,  give  a  peculiar 
value  to  several  other  substances  for  feeding.  Such  are  the  refuse  of 
the  distillery  and  of  the  oil-manufactory,  and  various  other  substances 
which  need  not  be  enumerated  here. 

Salt  should  be  given  to  feeding  animals.  They  will  soon  learn  to 
take  it  if  placed  within  their  reach,  and  a  simple  and  convenient 
method  of  supplying  it  is  to  place  a  lump  of  rock  salt  before  them, 
which  they  will  lick  occasionally. 


v. - WEIGHT  OF  CATTLE. 

1°  judge  accurately  of  the  quality  and  weight  of  live  stock  is  an 
acquirement  which  every  farmer  is  desirous  to  possess.  It  is,  indeed, 
the  highest  accomplishment  which  a  breeder  of  stock  can  acquire  ; 
for  by  it  he  can  never  fail  to  maintain  them  in  the  highest  perfection. 
It  is  an  accomplishment,  howrever,  which  can  only  be  acquired  by 
very  extensive  experience  and  careful  observation. 

In  the  disposal  of  his  cattle,  the  farmer  who  is  unable  to  form  an 
accurate  idea  of  their  weight,  labours  under  a  great  disadvantage,  and 
this  disadvantage  is  still  further  increased  when  he  considers  that  the 
buyei  is  a  pei  feet  judge  from  long  experience.  The  gross  weight  of 
the  animal  is,  indeed,  easily  ascertained  by  simply  weighing  it  in  a 
common  weighing  machine  ;  but  in  this  case  the  proportion  which 
the  more  valuable  parts  bear  to  the  entire  weight  is  to  be  taken  into 
consideration.  But,  in  the  absence  of  a  weighing  machine  calculated 
to  ascertain  the  weight  of  large  animals,  the  same  purpose  maybe  ef¬ 
fected  bj  admeasurement,  and  a  series  of  calculations  founded  on 
experience. 

The  fust  object  of  inquiry,  then,  is  to  ascertain  the  proportion 
which  the  more  valuable  parts  of  the  animal  bear  to  the  less  valuable. 
J  he  latter  are  included  under  the  term  offal,  and  consist  of  the  head 
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and  feet,  the  tallow,  the  hide  and  horns,  and  the  entrails ;  the  value 
of  which  is  usually  equal  to  that  of  one  of  the  quarters. 

In  ascertaining  the  proportion  which  the  live  weight  of  the  animal 
beais  to  the  dead  weight,  the  four  quarters  only  are  taken  into  conside¬ 
ration.  The  latter  were  long  considered  to  amount  to  just  one-half 
the  whole  gross  weight  ;  but  experience,  from  repeated  trials,  showed 
that  this  proportion  was  Nmuch  too  small,  and  that  the  weight  of  the 
quarters,  in  reality,  was  more  than  half  the  gross  weight.  The  result 
obtained  from  a  number  of  trials  with  a  view  of  determining  the  pre¬ 
cise  proportion,  is,  that  if  the  whole  weight  of  the  animal  be  repre¬ 
sented  by  1,  the  weight  of  the  quarters  will  be  .605;  and  therefore 
the  dead  weight  is  ascertained  by  simply  multiplying  the  live  weight 
by  this  number.  The  number  .605,  however,  can  only  be  regarded 
as  a  near  approximation,  for  the  result  will  vary  in  different  animals. 

When  the  weight  is  to  be  ascertained  by  measurement,  the  body  of 
the  animal  is  regarded  as  a  cylinder,  and  the  mode  of  calculation  is 
founded  on  that  assumption.  In  order  to  find  the  area  of  a  cylinder, 
the  length  and  either  the  diameter  or  circumference  are  necessary 
dimensions;  and  these,  accordingly,  are  the  dimensions  taken  of  the 
animal.  The  animal  being  standing  in  a  natural  position,  the  girth  or 
circumference  is  taken  immediately  behind  the  fore-legs,  and  the 
length  is  taken  from  the  foremost  upper  corner  of  the  shoulder-blade 
in  a  straight  line  to  the  hindmost  point  of  the  rump.  As  in  the  case 
of  the  cylinder,  then,  the  square  of  the  girth,  multiplied  by  .07958,* 
and  this  again  by  the  length,  will  give  the  number  of  cubic  feet  in  the 
animal.  But  a  cubic  foot  is  found,  from  experience,  to  contain  a 
given  weight ;  however,  instead  of  using  the  proportion  which  a  cu¬ 
bic  foot  bears  to  the  gross  weight,  the  proportion  which  it  bears  to 
the  quarters  is  employed,  and  this  is  found  to  be  2.993  stones  ;  that 
is,  for  every  cubic  foot  the  animal  measures  he  will  weigh  so  many 
times  this  number  of  stones.  The  weight  of  the  quarters,  in  imperial 
stones,  is  therefore  found  by  multiplying  the  contents  in  cubic  feet 
by  the  number  2.993. 

Ibis  operation,  howTever,  for  calculating  the  weight,  may  be  much 
shorted.  As  .07958  and  2.993  are  both  constant  multipliers  in  the 
operation,  these  numbers  may  be  multiplied  together,  and  the  product 

This  number  is  the  area  of  a  circle  whose  circumference  is  unity. 
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used  as  one  multiplier;- — thus,  .07958  -f  2. 993 =.238 18294.  But 
.238  only  may  be  taken  as  the  multiplier,  without  incurring  an  error 
exceeding  half  a  pound  in  the  medium  size  of  cattle.  Hence  the  rule 
for  ascertaining  the  weight  of  an  animal  by  measurement  is  to  multi¬ 
ply  the  square  of  the  girth  taken  behind  the  shoulder  by  the  length, 
and  this  product  by  the  decimal  .238,  which  will  give  the  weight  of 
the  four  quarters  in  imperial  stones  very  near  the  truth. 

Such  is  the  mode  of  determining  the  weight  of  animals  of  the 
ordinary  state  of  fatness  ;  but  there  are  certain  circumstances  to  be 
taken  into  account  in  particular  states  of  the  animal.  In  the  case  of 
very  fat  animals,  one-twentieth  part  should  be  added  to  the  weight 
obtained  by  measurement  and  calculation  ;  and,  when  below  the  or¬ 
dinary  state,  the  same  proportion  should  be  deducted.  A  bull,  from 
having  more  flesh  upon  the  neck,  should  have,  perhaps,  one  twenty- 
fifth  part  added ;  and,  in  the  case  of  old  milch  cows  which  have  had 
a  number  of  calves,  a  twelfth  part  should  be  deducted. 

When  the  weight  of  any  animal  has  been  ascertained  by  the  rule, 
the  other  items,  as  tallow,  hide,  and  other  offal,  must  also  be  taken 
into  account.  These,  particularly  the  tallow,  differ  materially  in  the 
different  sizes,  breeds,  and  ages  of  animals,  all  of  which  must  be  kept 
in  view  in  making  up  the  estimate.  The  tallow  is  generally  con¬ 
sidered  to  be  of  the  same  value,  weight  for  weight,  as  the  flesh  of 
the  four  quarters  ;  and  so,  likewise,  is  the  hide.  By  calculating  the 
market  price  per  stone  of  the  four  quarters  thus  ascertained,  and 
adding  to  it  the  value  of  the  other  parts,  the  total  value  of  the  animal 
will  be  found. 


VI.-— THE  DAIRY. 

Milk  is  a  fluid  secretion  peculiar  to  the  females  of  the  class  Mam - 
malia,  or  those  animals  which  suckle  their  young.  It  takes  place  in 
some  of  them  only  during  and  after  the  time  of  gestation  ;  but,  in  the 
case  of  the  cow,  it  is  continued  for  a  length  of  time  after  the  wants 
of  her  young  are  supplied,  and  hence  the  value  of  this  animal  to  the 
human  race.  As  it  comes  from  the  cow,  it  is  composed  of  three 
substances,  namely,  an  oily  or  butyraceous  matter,  a  lactic  or  caseous 
substance,  and  serum  or  whey,  all  in  mechanical  combination.  Ihese 
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are  separated  by  the  operations  of  the  dairy,  and  each  of  them  con¬ 
verted  to  its  proper  use  as  human  food. 

By  the  agitation  of  milk  it  is  separated  into  two  substances,  a  fluid 
and  a  solid.  The  solid  part  is  butter,  having  all  the  properties  of  an 
expressed  oil.  The  butter  is  distributed  through  all  the  substance  of 
milk  in  very  small  particles,  being  suspended  by  a  slight  adhesion, 
but  without  being  dissolved.  It  is  in  the  same  state  in  which  oil  is 
in  emulsions,  and,  by  rest,  the  oily  particles  separate  from  each  of 
these  substances  to  come  to  the  surface  and  form  cream.  When 
butter  is  in  the  state  of  cream,  its  proper  oily  parts  are  not  yet  suffi¬ 
ciently  concentrated  to  form  a  homogeneous  mass.  Being  separated 
by  the  interposition  of  a  large  quantity  of  serous  particles,  the  butter 
cannot  be  completely  formed ;  but  by  pressing  out  these  heteroge¬ 
neous  parts  by  means  of  continued  percussion  by  the  well-known 
operation  of  churning,  it  then  becomes  a  uniform  soft  mass.  The 
fluid  part  remaining  is  merely  the  milk  deprived  of  its  butyraceous 
part ;  and  is  now  termed  buttermilk. 

After  milk  is  drawn  from  the  cow  and  left  at  rest  for  some  time, 
it  coagulates,  and  is  resolved  into  two  substances,  differing  essentially 
from  each  other — curd  and  whey.  It  is  from  the  former  of  these 
substances  that  cheese  is  made,  and  the  latter  is  milk  deprived  of  its 
caseous  matter.  Although  the  coagulation  of  the  milk  will  take  place 
thus  spontaneously,  it  is  usual  in  practice  to  hasten  the  process  by 
the  addition  of  substances  known  to  coagulate  fluids  containing  albu¬ 
men,  such  as  acids,  alcohol,  and  the  gastric  juice  of  animals,  the  latter 
being  the  coagulum  in  common  use. 

It  is  from  the  cream  alone  that  butter  can  be  formed ;  and  that  is 
done  by  churning  or  agitation,  either  of  the  whole  mass  of  the  milk, 
or  of  the  cream  only.  As  the  preparation  for  churning  is  different  in 
these  cases,  it  becomes  necessary  to  describe  both,  so  as  any  person 
in  the  least  acquainted  with  the  qualities  or  management  of  milk,  may 
understand  how  to  extract  the  butter  it  contains  by  either  process. 
In  the  first  case  the  butter  will  be  obtained  in  larger  quantity  ;  but,  in 
the  second,  it  will  be  of  a  superior  quality. 

In  like  manner,  the  caseous  or  cheesy  matter  may  be  obtained  from 
the  whole  of  the  milk,  or  from  the  cream  alone.  In  the  latter  case, 
a  cheese  of  surpassing  richness  is  produced  ;  but  the  quantity  being 
much  smaller  than  in  the  former  case,  it  is  seldom  practised.  Cheese 
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is  also  produced  by  coagulation  of  the  skimmed-milk  after  the  cream 
isiemoved  ;  and,  although  not  greatly  deficient  in  quantity,  it  is  of 
very  inferior  quality. 

i  he  milk,  when  drawn  from  the  cow,  is  placed  from  six  to  twelve 
liouis  in  coolers,  the  same  as  when  set  aside  to  cast  up  its  cream,  but 
this  is  meiely  to  let  the  milk  cool.  And  whenever  it  is  completely 
divested  of  its  natural  heat,  the  whole  meal  of  milk  is  emptied  from 
the  coolers  into  a  stand-vat,  or  vessel  sufficient  to  contain  the  whole. 
If  the  vat  is  large,  and  a  second  meal  of  milk  has  become  cool  before 
the  foimer  meal  has  begun  to  acidify,  the  second  may  be  turned  into 
the  same  vat  with  the  first.  But,  if  the  first  has  in  the  least  become 
sour,  or  is  found  to  be  approaching  to  acidity,  the  second  meal  of  milk 
is  put  into  another  vat  by  itself,  to  prevent  its  being  soured  otherwise 
than  in  its  own  natural  course.  A  lid  or  cover  is  thrown  over  the  vat 
which  contains  the  milk,  and  it  is  allowed  to  stand  undisturbed  until 
the  milk  has  not  only  acidified,  but  until  it  has  been  formed  into  a 
coagulum.  When  it  comes  to  that  state,  it  is  ready  to  be  churned  ; 
but  it  can  be  allowed  to  stand  over  till  as  much  is  ready  as  may  be 
convenient  to  churn  at  the  same  time,  and  the  milk  is  in  no  way  in¬ 
jured  by  remaining  in  coagulum  for  several  days,  provided  that  it  is 
not  disturbed,  or  the  coagulum  broken  ;  but  if  that  be  done  before 
churning  can  be  commenced,  the  serum  separates  from  the  caseous 
and  oily  parts,  and  the  whole  mass  ferments. 

When  the  churning  is  commenced,  the  milk  that  has  not  soured 
and  coagulated  is  not  churned.  If  any  milk  not  perfectly  coagulated 
were  to  be  churned  with  the  other,  the  butter  would  not  be  injured 
by  that  milk,  but  fermentation  would  soon  afterwards  take  place  in 
the  buttermilk,  and  rancidity  be  produced.  But  when  the  whole  of 
the  milk  has  coagulated  before  churning  has  commenced,  and  the 
operation  properly  conducted,  the  buttermilk  will  have  a  mild  and 
pleasant  acid  taste,  and  the  caseous  parts  will  not  separate  from  the 
serum  for  many  days.  The  butter  produced  in  this  manner  will  be 
little  inferior  to  that  made  from  cream  alone  ;  but  if  the  cream  has 
been  several  days  in  collecting,  and  been  allowed  to  throw  off  its 
serum,  or  stand  long  exposed  to  the  atmosphere  before  it  is  churned, 
the  butter  from  it,  however  oily,  will  be  deficient  in  flavour,  and  of 
inferior  quality. 

Milk  is  usually  churned  in  an  upright  or  plunge  churn,  of  a  size  to 
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suit  the  magnitude  of  the  dairy.  After  the  milk  has  been  put  into  the 
churn,  and  agitated  for  a  few  minutes,  merely  to  break  the  coagulum 
of  the  milk,  as  much  hot  water  is  poured  into  the  churn  as  will  raise 
the  temperature  of  the  milk  to  70°  or  75°  ;  one  person  agitating  the 
milk  while  another  pours  in  the  water.  The  temperature  of  milk 
must  be  raised  to  or  above  70°,  before  the  butter  can  be  separated 
from  the  milk;  and  the  temperature  of  the  milk  cannot  be  so  well 
raised  in  any  other  way  as  by  pouring  in  boiling  water  among  it  after 
the  process  of  churning  has  commenced. 

In  ascertaining  the  temperature  of  milk,  both  in  the  dairy  and  at 
the  time  of  churning,  a  thermometer  should  be  used,  as  indicating  it 
with  the  utmost  degree  of  accuracy.  In  general,  however,  this  is 
ascertained  by  the  peculiar  appearance  of  the  milk  and  other  signs 
which  custom  and  observation  have  rendered  familiar.  If  the  milk 
is  too  cool  when  churning,  it  swells,  has  a  pale  white  colour,  throws 
up  to  the  surface  many  air-bubbles,  and  emits  a  rattling  noise.  But 
when  the  milk  is  raised  to  the  proper  temperature,  it  does  not  swell, 
it  has  a  rich  cream  colour,  has  a  softer  sound  when  agitated,  and  does 
not  throw  up  bubbles  so  plentifully.  These  appearances,  no  doubt, 
assist  the  experienced  dairy  people  in  regulating  the  temperature  of 
milk  under  the  operation  of  churning  ;  but  a  greater  degree  of  accu¬ 
racy  would  be  attained  by  using  the  thermometer. 

The  operation  of  churning  should  be  performed  with  regularity  in 
the  motion,  and  should  not  be  too  hastily  executed.  When  milk  is 
overheated,  and  the  churning  performed  in  too  short  a  time,  the  but¬ 
ter  is  soft,  of  a  white  colour,  and  of  inferior  quality.  When  milk  is 
at  the  proper  temperature,  about  two  hours  will  be  the  proper  time 
of  churning.  The  produce  in  butter,  when  the  milk  is  of  ordinary 
quality,  will  be  in  the  proportion  of  an  ounce  of  butter  for  every  pint 
of  milk  ;  and  from  the  water  occasionally  thrown  into  the  churn  at 
the  time  of  churning,  the  quantity  of  buttermilk  will  be  equal  to  that 
of  the  milk  churned. 

But  frequently  the  cream  alone  is  churned,  being  previously  sepa¬ 
rated  from  the  milk  and  serum.  When  this  method  is  followed,  the 
milk,  when  drawn  from  the  cow,  is  placed  in  shallow  vessels,  not  more 
than  five  or  six  inches  deep,  and  is  allowed  to  stand  in  the  dairy  at  a 
temperature  of  50°  or  55°,  till  the  cream  rises  to  the  surface.  In 
these  it  remains  from  twenty-four  to  thirty-six  hours,  the  cream  beino- 
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repeatedly  skimmed  off  as  it  rises  to  the  top,  and  put  into  another 
vessel.  The  cream  is  removed  by  means  of  a  skim-dish,  with  holes 
pierced  in  the  bottom  to  allow  any  portions  of  milk  that  might  also 
have  been  taken  up  to  escape.  The  first  cream  that  rises  to  the  sur¬ 
face  is  always  richer,  and  yields  better  butter  than  that  which  is 
longer  in  coming  to  the  surface  ;  and  on  this  account,  when  butter  of 
a  very  superior  quality  is  desired,  the  cream  first  skimmed  off  only  is 
used,  that  taken  off  afterwards  being  put  by  itself  for  butter  of  an  in¬ 
ferior  description. 

Repeated  additions  are  made  to  the  stock  of  cream  as  it  can  be 
procured  ;  and  it  is  necessary  that  it  should  be  frequently  stirred  to 
prevent  fermentation  from  taking  place,  which  would  materially  injure 
both  the  butter  and  buttermilk.  The  vessel  in  which  the  cream  is 
collected  may  have  a  cock  and  spiggot  near  the  bottom,  for  drawing 
off,  from  time  to  time,  any  thin  serous  part  of  the  milk  that  may  be 
there  generated  ;  for,  should  this  be  allowed  to  remain,  it  acts  pow¬ 
erfully  upon  the  cream,  and  greatly  diminishes  the  richness  and  qua¬ 
lity  of  the  butter.  The  cream  soon  acidifies,  and  the  oily  matter, 
with  some  portion  of  the  milk  in  the  cream,  is  formed  into  a  clotted 
state  over  the  serum.  The  operation  of  churning  should  then  be 
performed  to  prevent  fermentation  from  taking  place. 

Cream  thus  separated  from  milk  is  an  oily  substance.  When  taken 
off  the  milk,  it  still  contains  a  portion  of  milk,  which  is  separated  by 
percussion  or  churning.  When  new,  cream  forms  a  rich  and  delicious 
food,  either  alone  or  in  various  combinations  ;  but  its  most  common 
destination  is  for  the  production  of  butter. 

The  churning  of  cream  should  not  be  hastily  performed.  An  hour 
is  the  shortest  period  in  which  it  can  be  done  with  safety,  but  it  need 
not  be  protracted  longer  than  an  hour  and  a  half;  and  the  operation 
should  be  carried  on  steadily  from  its  commencement  to  its  termina¬ 
tion.  The  best  temperature  of  the  cream  for  the  separation  of  the 
butter  appears  to  be  about  6 5°,  and  in  cold  weather  it  may  be  raised 
to  that  temperature,  or  somewhat  higher,  by  the  addition  of  boiling 
w’ater. 

The  butter  is  now7  removed  from  the  buttermilk,  and  well  washed 
in,  at  least,  three  or  four  changes  of  clean  spring  water,  as  cold  as  it 
can  be  procured.  If  the  butter  is  very  soft,  and  the  weather  hot,  it 
should  be  allowed  to  lie  for  ten  minutes  or  so  in  the  cold  water,  to 
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harden  before  it  is  much  beaten.  But  when  that  is  done,  or  the  butter 
is  not  too  soft,  it  must  be  carefully  kneaded  with  a  wooden  spatula, 
or  the  hand,  among  the  changes  of  water,  till  every  particle  of  the 
buttermilk  is  expelled.  While  the  butter  is  yet  soft,  it  is  to  be  salted, 
the  salt  minutely  mixed,  and  the  butter  carefully  packed  into  vessels 
or  casks. 

The  quantity  of  salt  for  butter  that  is  not  to  be  eaten  for  several 
months  after  salting,  should  not  be  less  than  half  an  ounce  of  salt, 
mixed  with  two  drachms  of  sugar,  and  two  drachms  of  nitre,  to  a  pound 
of  butter.  The  sugar  improves  the  taste,  and  the  nitre  gives  the 
butter  a  better  colour,  while  both  of  them  act  with  the  salt  in  pre¬ 
serving  the  butter  from  rancidity.  If  the  salt  is  not  minutely  mixed 
into  the  butter,  it  will  cause  it  to  be  of  different  shades  of  colour,  and 
lower  its  value  in  the  market.  But  although  the  butter  has  to  be 
kneaded  among  the  water,  and  the  salt  well  mixed  into  it,  especial 
care  must  be  taken  that  no  more  kneading  is  given  than  what  is  abso¬ 
lutely  necessary  ;  for  an  excess  of  kneading  will  make  it  tough  and 
gluey,  and  greatly  injure  its  quality. 

As  butter,  in  its  purest  state,  still  contains  a  portion  of  the  milk 
and  serum,  it  should  not  be  much  exposed  to  the  air,  from  which  it 
soon  attracts  a  rancid  taste  ;  that,  however,  may  be  partially  removed 
by  kneading  in  pure  water,  mixed  with  a  portion  of  alcohol,  but  never 
entirely  remedied.  When  butter  is  made  from  rich,  well-flavoured 
milk  or  cream,  and  every  thing  connected  with  the  manufacture  of  it 
properly  conducted,  it  has  little  smell,  a  mild  agreeable  taste,  and 
forms  a  pleasant  and  wholesome  food.  When  completely  divested  of 
impurities,  it  possesses  the  properties  of  oil.  It  begins  to  melt  at  the 
temperature  of  96°,  when  the  pure  oil  floats  over  the  remains  of  the 
milk  or  other  impurities  ;  and  this  process  of  purification  requires  to 
be  performed  before  it  can  be  carried  to  a  warm  climate. 

The  qualities  and  flavour  of  butter  are  influenced  by  the  cattle  from 
which  the  milk  is  drawn,  still  more  by  the  food  which  they  eat,  and, 
most  of  all,  by  the  manner  in  which  the  butter  is  manufactured.  Some 
breeds  of  cattle,  and  individual  cows  of  every  breed,  give  richer  milk 
than  others.  Cows  that  are  too  young,  or  too  old,  and  those  that  are 
unhealthy,  or  lean,  never  yield  good  milk.  When  fed  on  old  pasture, 
or  when  theyare  fed  on  grain  or  green  food  during  winter,  they  give 
richer  milk,  and  more  copiously  after  calving,  than  when  stinted  in 


640 


CATTLE. 


llicir  food.  When  fed  on  turnips,  cabbages,  clover,  and  sown  grasses, 
the  cows,  if  in  good  condition,  yield  copious  supplies  of  milk  ;  but 
the  butter,  in  this  case,  is  not  of  so  good  a  quality,  as  when  they  are 
fed  on  old  though  inferior  pasture. 

rfhe  pieparation  of  cheese  remains  to  be  described.  It  consists  of 
the  caseous  matter  united  to  a  certain  portion  of  the  oily  matter,  the 
quality  of  the  cheese  depending  upon  the  proportion  of  the  latter. 
Cheese  is  accordingly  sometimes  made  from  cream  alone,  and  it  is 
also  often  made  from  milk  off  which  the  cream  has  been  removed,  in 
which  case  it  is  termed  skimmed-milk  cheese.  It  may  even  be  made 
from  buttermilk,  in  which  the  caseous  matter  remains,  but  then  it  is 
deficient  in  flavour  and  quality  ;  and  when  it  is  wished  to  makegood 
cheese,  full  milk,  as  it  is  termed,  should  be  employed,  that  is,  milk 
off  which  the  cream  has  not  been  removed. 

It  is  desirable  that  as  much  milk  should  be  produced  at  a  milking 
as  will  make  a  cheese,  in  which  case  it  is  put  into  a  large  vessel  im¬ 
mediately  after  being  taken  from  the  cow,  being  previously  strained, 
and  while  it  is  yet  warm  a  table  spoonful  of  rennet  is  to  be  added  to 
it,  which  causes  coagulation  to  take  place.  The  temperature  at  this 
period  should  be  nearly  that  of  animal  heat  or  90°,  and  if  the  milk 
should  have  cooled  it  is  to  be  raised  to  that  temperature  by  the  ad¬ 
dition  of  boiling  water.  When  a  sufficient  quantity  is  not  obtained 
at  one  milking,  then  an  additional  quantity  must  be  heated  to  be 
added  to  it.  In  this  case  the  cream  wall  be  skimmed  off  the  milk 
before  being  heated,  and  when  the  two  portions  of  milk  are  put  to¬ 
gether,  the  cream  taken  off  is  to  be  added  to  the  whole ;  the  object 
in  removing  it  having  been  to  prevent  its  being  converted  into  oil, 
m  which  state  some  ox  its  particles  would  be  carried  off  with  the 
whey. 

When  the  coagulation  has  taken  place,  the  curd  is  broken  or  cut 
with  a  cheese-knife,  which  causes  the  whey  to  rise  through  the  inci¬ 
sions,  and  the  cuid  sinks  with  more  ease.  After  some  time  the  cut¬ 
ting  is  repeated,  and  continued  until  the  curd  is  reduced  to  small 
uniform  particles,  after  which  the  whey  is  lifted  out  in  flat  dishes,  the 
curd,  at  the  same  time,  undergoing  a  gentle  pressure.  The  curd  is 
then  cut  into  small  pieces,  and  put  into  a  sieve  or  vat  with  holes,  and 
there  repeatedly  cut,  pressed  by  the  hand,  and  broken,  until  it  ceases 
to  give  off  any  serous  matter.  A  lid  closely  fitting  the  vat,  on  which 
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a  weight  of  forty  or  fifty  pounds  is  placed,  will  assist  in  expelling  an 
additional  portion  of  the  whey.  As  the  curd  consolidates  by  this 
pressure,  it  is  necessary  to  turn  it  up  twice  or  thrice,  at  a  quarter  of 
an  hour  between  each  turning,  and  cut  it  as  before,  still  renewing  the 
pressure  until  the  whey  is  expelled.  The  curd  is  then  cut  into  very 
small  pieces  with  the  cheese-knife,  and  mixed  carefully  with  salt,  after 
which  it  is  placed  in  thex  cheese- vat,  with  a  piece  of  thin  canvass 
around  it,  and  subjected  to  pressure.  After  the  cheese  has  remained 
under  pressure  for  three  hours  or  so,  it  is  turned  out,  a  dry  cloth  put 
round  it,  and  again  put  under  pressure,  being  usually  reversed  in  the 
vat.  It  may  then  be  taken  out  every  five  or  six  hours,  and  the  cloth 
changed  ;  and  this  is  repeated  until  the  cheese  is  completely  formed, 
which  will  generally  be  in  two  or  three  days. 

When  the  cheeses  are  taken  from  the  press,  they  are  exposed  for 
three  or  four  days  to  a  moderate  heat,  and  turned  over  twice  or 
thrice  in  the  day,  till  they  harden  a  little,  after  which  they  are  re¬ 
moved  to  the  store-room,  and  turned  every  second  or  third  day. 
They  are  to  be  placed  on  wooden  shelves,  and  exposed  to  a  moderate 
supply  of  fresh  air,  which  should  neither  be  damp  nor  very  dry,  ob¬ 
serving  to  guard  them  from  the  direct  rays  of  the  sun.  The  usual 
produce,  when  the  process  has  been  properly  conducted,  is  a  pound  of 
cheese  to  every  three  quarts  of  milk. 

In  the  manufacture  of  skimmed-milk  cheese,  the  process  is  not 
materially  different  from  that  described.  The  milk,  instead  of  being 
at  once  coagulated,  is  put  into  coolers,  there  to  throw  up  the  cream; 
and  after  this  is  skimmed  off,  the  remainder  of  the  milk  is  coagulated, 
subjected  to  pressure,  salted,  and  formed  into  cheese.  The  milk 
should  not  be  allowed  to  remain  more  than  twenty-four  hours  in  the 
coolers;  for  although  a  greater  quantity  of  butter  may  be  produced 
by  allowing  it  to  remain  longer  to  throw  up  all  the  cream,  yet  the 
butter  will  be  of  inferior  quality,  and  the  cheese  will  also  be  mate¬ 
rially  deteriorated. 

Cheese,  it  has  been  said,  may  be  made  from  cream  alone  ;  but 
being  in  general  only  wanted  for  immediate  use,  it  is,  in  fact,  little 
else  than  thick  sweet  cream,  dried  by  being  put  into  a  small  cheese- 
vat  of  about  an  inch  and  a  half  in  depth,  and  perforated  with  small 
holes  in  the  bottom,  to  allow  any  portion  of  the  milk  which  may  be 
mixed  with  it  to  escape.  It  must  be  gently  handled  and  guarded 
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from  vicissitudes  of  temperature  ;  for  if  once  penetrated  by  frost,  or 
even  chilled,  much  of  its  mellow  richness  is  lost,  and  it  becomes  com¬ 
paratively  insipid;  but  the  extreme  of  heat  must  be  equally  guarded 
against,  or  it  becomes  rank  and  equally  unpalatable.  From  the 
difficulty  in  the  mangement,  and  the  expense  of  the  manufacture  of 
cream  cheese,  it  is  seldom  practised;  but  when  cheese  of  superior 
quality  is  desired,  an  additional  portion  of  cream  may  be  added  to 
the  milk  besides  that  of  itself,  and  on  the  extra  quantity  thus  added 
will  depend  the  richness  of  the  cheese. 

The  rennet  in  general  use  is  procured  from  the  gastric  juice  of 
animals,  and  particularly  from  that  found  in  the  stomachs  of  calves. 
Various  other  substances,  as  acids,  alcohol,  sugar,  and  the  juices  of 
several  species  of  vegetables,  will  coagulate  milk  ;  but  as  the  stomachs 
of  calves  form  the  most  abundant  and  powerful  coagulum  yet  known, 
scarcely  any  other  is  ever  used. 

When  the  stomach  is  removed  from  the  calf,  it  is  examined,  and 
all  impurities,  such  as  portions  of  grass,  hay,  or  other  indigested  sub¬ 
stances,  are  carefully  removed.  The  curdled  milk,  however,  which 
is  found  in  the  stomach  is  preserved,  being  found  to  strengthen  and 
enrich  the  rennet ;  and  it  will  add  to  the  quantity  of  rennet  obtained 
to  feed  the  animal  largely  with  milk  some  hours  before  it  is  killed. 
A  few  handfuls  of  salt  are  to  be  put  into  the  stomach  and  all  around 
it,  and  being  rolled  up,  it  is  hung  near  a  fire  to  dry  ;  and  it  is  under¬ 
stood  to  improve  by  hanging  a  year  or  more  before  it  is  used. 

When  rennet  is  wanted,  the  dried  bag  is  cut  into  small  pieces,  and 
put  into  ajar  with  a  handful  or  two  of  salt,  and  a  quantity  of  water 
that  has  been  boiled  and  cooled  again  to  about  65°  ;  or  new  whey 
taken  from  the  curd  is  poured  on  the  bag  in  the  jar.  The  infusion 
may  be  allowed  to  stand  for  two  or  three  days  in  the  jar,  when  it  is 
to  be  drawn  off,  and  a  second  infusion  made,  but  with  a  smaller 
quantity  of  water,  and  allowed  to  remain  for  two  days  longer.  Both 
these  portions  of  liquid  are  mixed,  and  strained  to  remove  impurities, 
and  put  into  bottles  to  be  used  when  required,  the  cut  pieces  of  the 
bag  being  thrown  away.  The  rennet  so  prepared  may  be  used  im¬ 
mediately,  or  be  kept  for  several  months,  as  may  be  convenient. 
Sometimes  a  small  portion  of  whiskey  is  added  to  the  infusion.  When 
the  rennet  has  been  properly  made,  a  table-spoonful  will  coagulate  a 
hundred  and  twenty  quarts  of  milk  in  ten  or  fifteen  minutes. 

In  addition  to  certain  qualities  being  esteemed  in  butter  and  cheese, 
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a  certain  shade  of  colour  is  also  desired  ;  and  several  expedients  are 
resorted  to,  with  a  view  of  producing  this  colour  when  it  is  wanting. 
A  certain  shade  of  yellow  is  connected  with  the  idea  of  richness  in 
butter  ;  and  as  winter-made  butter  is  usually  pale  or  white,  certain 
substances  are  added  to  impart  this  colour.  Those  generally  used  are 
the  juice  of  the  carrot,  and  of  the  flowers  of  the  marigold,  carefully 
expressed  and  strained  through  a  linen  cloth.  A  small  quantity  of 
this  juice  is  diluted  with  a  little  cream,  and  this  mixture  is  added  to 
the  rest  of  the  cream  in  the  churn.  The  quantity  of  colouring  mat¬ 
ter  which  unites  with  the  butter  is  so  small  that  it  does  not  impart 
any  peculiar  flavour.  In  like  manner,  it  is  a  frequent  practice  to 
colour  the  milk,  so  as  to  give  a  red  tinge  to  the  cheese,  which  is  ge¬ 
nerally  done  by  a  preparation  of  the  red  pulp  surrounding  the  seeds 
of  the  arnatto  tree. 

After  the  curd  has  been  separated,  the  residuum  is  whey.  From 
whey  butter  is.  sometimes  obtained  ;  but  it  maybe  assumed,  that 
when  any  butyraceous  matter  remains  in  the  whey  after  the  curd  has 
been  extracted,  the  management  has  been  extremely  defective.  Whey 
is  chiefly  employed  in  the  feeding  of  hogs,  to  which  purpose  it  is  well 
suited. 

These  are  the  principal  details  connected  with  the  management  of 
the  dairy,  but  the  practice  even  in  those  districts  celebrated  for  their 
dairy  produce  is  exceedingly  various.  This  is  more  especially  the  case 
in  reference  to  the  manufacture  of  cheese,  and  several  districts  in 
England  have  become  famous  for  the  production  of  that  article  alone. 
The  peculiar  flavour  of  some  of  these  has  been  supposed  to  proceed 
from  the  superiority  of  the  pastures,  but  this  cannot  be  regarded  as 
satisfactorily  established,  imitations  being  repeatedly  produced  in 
other  districts  which  could  not  be  distinguished  from  the  originals. 
By  impregnation  the  flavour  of  one  cheese  is  also  easily  imparted  to 
another.* 

*  “If  it  be  required  to  communicateto  anew  cheese  the  flavour  and  appearance 
of  an  old  one,  it  may  he  done  by  insertion  in  the  new  cheese,  of  portions  of  the 
old  one  containing  blue  mould.  The  little  scoop  which  is  used  in  taking  sam¬ 
ples  of  cheese,  is  a  ready  means  of  performing  the  operation,  by  interchanging 
ten  or  a  dozen  of  the  rolls  which  it  extracts,  and  placing  them  so  as  to  dissemi¬ 
nate  the  germ  of  the  blue  mould  all  over  the  cheese. 

“A  new  Stilton  cheese,  treated  in  this  way,  and  well  covered  up  from  the  air  for 
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With  respect  to  the  manner  of  feeding  dairy-cows,  the  most  eco¬ 
nomical,  perhaps,  is  feeding  them  entirely  on  green  forage  during  the 
summer,  and  on  roots  in  winter.  But,  as  to  the  effect  of  food,  not¬ 
withstanding  all  that  has  been  said  respecting  the  nutritive  properties 
of  peculiar  roots  and  artificial  grasses,  experience  has  very  decidedly 
shown  that  no  food  is  comparable  to  that  of  good  natural  pastures, 
for  milch  cows  ;  for  not  only  do  they  yield  a  greater  quantity  of  milk 
when  fed  on  pastures,  but  the  flavour  of  grass-butter  may  always  be 
distinguished,  by  its  superior  richness  and  delicacy,  from  that  which 
has  been  made  from  milk  produced  from  soiling  in  the  house.  This, 
however,  should  not  deter  the  farmer  from  feeding  his  dairy  stock  in 
that  manner,  for  the  difference  in  the  quality  of  the  produce  is  not 
so  great  as  to  counterbalance  the  many  advantages  resulting  from 
soiling.  But,  in  a  country  like  Ireland,  where  cultivation  has  not 
been  carried  to  its  fullest  extent,  and  a  considerable  proportion  of 
the  land  is  necessarily  devoted  to  the  production  of  grass,  the  cows 
may  be  kept  advantageously  on  the  pastures  during  the  summer.  As 
in  the  case  of  feeding  cattle,  they  must,  however,  be  removed  to  the 
houses  or  sheds  before  the  approach  of  winter,  in  which  they  remain 
until  the  grass  has  become  luxuriant  in  the  spring. 

Cows  should  be  kept  constantly  in  good  condition.  When  they 
are  suffered  to  fall  off  in  flesh,  particularly  in  the  winter  season,  it  is 
impossible  that  they  can  be  brought  to  yield  a  large  quantity  of  milk, 
by  getting  them  into  better  condition  in  the  summer  months.  When 
cows  are  lean  at  the  period  of  calving,  no  management  afterwards  is 
ever  capable  of  bringing  them  to  afford,  for  that  season,  anything  near 
the  proportion  of  milk  they  would  have  yielded,  if  they  had  been 
supported  in  proper  condition  during  the  winter.  Food  of  the  most 
nourishing  and  succulent  kinds  should,  therefore,  be  regularly  given 
in  suitable  proportions  in  the  cold,  inclement  months;  and  they  should 
be  kept  tolerably  warm,  and  well  supplied  with  pure  water.  It  will 
be  equally  conducive  to  the  health  of  cows  as  to  that  of  feeding  cattle, 
to  comb  them  regularly,  and  to  make  such  other  arrangements  as 
are  conducive  to  cleanliness. 

In  summer,  the  cows  are  milked  in  the  field,  or  they  are  driven 

a  few  weeks,  becomes  thoroughly  impregnated  with  the  mould,  and  generally  with 
a  flavour  hardly  to  be  distinguished  from  the  old  one.” — Prize  Essays  and  Trans¬ 
actions  o  f  the  Highland  Society.  New  Series,  vol.  iii.  p.  232. 
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gen tly  home  io  their  stalls,  and  milked  tnere.  1  he  cows,  when  in 
full  milk,  should  be  milked  three  times  in  the  day,  and,  at  other  times, 
twice  in  the  day  will  suffice.  On  the  physiological  principle  of  the 
secretions  of  animals  being  increased  in  proportion  as  the  secreted 
fluid  is  more  frequently  withdrawn,  the  propriety  of  frequent  milkings 
is  apparent,  in  order  to  increase  or  maintain  the  supply  of  milk  pro- 
duced  by  cows.  There  can  be  little  doubt  but  that,  by  accustoming 
the  secretory  organs  to  more  frequent  action,  such  a  habit  may  be 
established  in  them  as  will  afford  a  larger  proportion  of  milk  in  a  given 
time.  But,  in  oidei  to  effect  this  in  the  most  perfect  manner,  it  will 
be  necessary  to  have  the  cows  highly  fed,  to  observe  the  greatest  re¬ 
gularity  and  exactness  in  the  hours  of  milking,  and  to  be  careful  that 
every  drop  of  milk  is  drawn  away  each  time.  If  any  milk  is  allowed 
to  remain  in  the  udder  after  the  operation  of  milking,  it  is  well  ascer¬ 
tained  that  the  cow  will  yield  a  smaller  quantity  at  the  next  milking; 
a  fact  which  has  been  accounted  for  by  supposing  that  the  portion 
left  in  the  udder  is  absorbed  again  into  the  system,  and  that  nature 
generates  no  more  than  is  sufficient  to  supply  the  waste  drawn  away. 

A  milch  cow  is  usually  considered  in  her  prime  at  five  years  old, 
and  will  generally  continue  in  a  good  milking  state  until  ten  years  old, 
or  upwards;  but  this  depends  much  on  the  constitution  of  the  ani¬ 
mal,  some  cows,  like  other  animals,  exhibiting  symptoms  of  old  age 
sooner  than  others. 

The  value  of  milk  and  the  proportion  of  either  butter  or  cheese 
that  it  produces  depend  much  upon  its  quality.  As  the  milk  of  some 
cows  is  so  greatly  superior  to  that  of  others,  where  regularity  is  ob¬ 
served,  it  is  important  that  the  milk  of  each  should  be  placed  by 
itself  until  its  quality  is  ascertained.  This  is  effected  by  churning  it 
separately ;  but  a  more  expeditious  and  convenient  method  is  to  as¬ 
certain  its  strength  by  means  of  the  lactometer,  an  instrument  which 
should  be  in  every  dairy. 


XVIIL— SHEEP. 


I,— SPECIES  AND  VARIETIES. 


The  sheep  is  an  inhabitant  of  every  part  of  the  globe,  from  Iceland 
to  the  torrid  zone;  and  the  varieties  of  form  and  clothing  necessaiy 
to  fit  him  for  existing  in  such  diversity  of  climate  are  numerous. 
Domestication,  or,  at  least,  a  long-continued  subservience  to  the 
human  race,  and  a  change  of  climate  and  locality,  have  been  produc¬ 
tive  of  several  remarkable  alterations  in  the  external  characteis 
and  general  aspect  of  the  sheep,  as  in  the  case  of  other  animals. 
Although  the  sheep  and  the  goat  are  usually  regarded  by  naturalists 
as  being  not  only  specifically  but  generically  distinguished,  the  latter, 
or  generic  distinction,  is  believed  to  be  founded  chiefly  upon  charac¬ 
ters  which  have  arisen  in  consequence  of  the  power  and  influence  of 
man.  In  a  state  of  nature,  the  sheep  is  not  less  active  or  energetic 
than  the  goat,  his  dimensions  are  fully  greater,  and  his  muscular 
strength  is  at  least  equal,  both  in  force  and  duration.  He  is  also  an 
alpine  animal,  fearless  of  crag  and  cliff,  and  dwelling,  indeed,  by 
preference,  among  the  steepest  and  most  inaccessible  summits  of 
lofty  mountains.  Among  his  native  fastnesses  he  is  seen  to  bound 
from  rock  to  rock  with  inconceivable  swiftness  and  agility. 

But  the  most  remarkable  change  which  domestication  has  pro¬ 
duced  on  sheep  is  the  conversion,  as  it  is  usually  called,  of  hair 
into  wool,  or  to  speak  more  properly,  the  prodigious  development 
of  one  of  the  constituent  portions  of  the  coat,  and  the  decrease 
or  disappearance  of  the  other.  All  animals  inhabiting  a  cool  or 
temperate  climate  seem  supplied  with  both  a  woolly  and  a  hairy 
covering  3  the  former  being  usually  short  and  close,  and  entirely 
concealed  by  the  latter,  on  the  length,  colour  and  texture  of  which 
the  external  appearance  of  the  species  in  a  great  measure  depends. 
These  two  kinds  of  covering  are  very  observable  in  bears  and 
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wolves,  and  also  in  the  different  and  more  peaceful  races  of  wild 
sheep  ;  and  nothing  like  either  a  metamorphosis  or  new  creation  is 
necessary  to  produce  the  remarkable  alteration  in  the  domestic 
breeds. 

The  milk  of  the  sheep  yields  but  little  cream,  and  produces  butter 
of  a  quality  greatly  inferior  to  that  of  the  cow  ;  but  the  quantity  of 
caseous  matter  which  it  contains  is  comparatively  large.  It  is  thicker 
than  that  of  the  cow,  and  rts  taste  is  strong,  and  not  very  agreeable. 
The  cheese  made  from  it  is  rich,  and,  though  of  a  peculiar  flavour,  is 
by  many  highly  esteemed. 

Various  wild  races  of  the  sheep,  not  as  yet,  however,  in  every  in¬ 
stance  clearly  distinguished  from  each  other,  inhabit  the  elevated 
regions  of  the  different  parts  of  the  globe.  Its  geographical  distri¬ 
bution  is  therefore  very  extensive,  but  from  which  of  the  wild  races 
the  domestic  breeds  have  sprung  does  not  seem  to  be  well  ascer¬ 
tained. 

The  sheep  is  of  the  genus  Ovis,  of  which  there  are  usually  reckoned 
four  wild  species  : 

1 .  Ovis  musimon — The  musmon  or  mouflon  of  the  Mediterranean  Islands. 

2.  Ovis  amnion — The  argali  of  Siberia. 

3.  Ovis  tragelaphus — The  bearded  sheep  of  Africa. 

4.  Ovis  montana — The  Rocky  Mountain  sheep  of  America. 

These  four  species  differ  greatly,  in  the  first  place,  in  their  geogra¬ 
phical  position  ,•  and,  in  the  second  place,  in  several  of  their  external 
characters ;  though  these  latter  have  not  yet  been  detailed  with 
sufficient  fulness  and  precision  to  enable  us  to  say  whether  each 
differs  specifically  from  the  other,  or  is  rather  its  natural  representa¬ 
tive  under  a  change  or  modification  of  climatic  influence.  Be  this 
as  it  may,  it  is  certain  that  from  one  or  other  of  these  unsubdued 
tribes  our  domestic  sheep  has  been  originally  derived. 

The  domestic  sheep  of  Europe  is  usually  termed  Ovis  aries.  It 
differs  essentially  from  any  of  the  wild  races.  In  the  greater  propor¬ 
tion  of  the  domestic  varieties,  the  lengthened  limbs,  and  compara¬ 
tively  slenderj  though  strong,  active,  and  graceful  forms,  have 
disappeared,  and  been  replaced  by  heavy  proportions,  and  a  conse¬ 
quently  indolent  disposition.  The  coarse,  dry,  brittle  coating  of  hair 
has  been  succeeded  by  that  woolly  substance  of  which  human  indus¬ 
try  and  ingenuity  now  form  such  abundant  and  manifold  materials 
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for  the  various  uses  of  domestic  economy,  and  the  personal  comforts 
of  the  human  race.  The  prodigious  development  of  the  wool,  and 
almost  entire  disappearance  of  the  hair,  would,  of  themselves,  have 
sufficed  to  effect  a  complete  alteration  in  the  general  aspect  and 
physiognomy  of  the  species  ;  and  this  remarkable  change  has  been 
produced  in  part  by  physical  causes,  and  in  part  by  the  agency  of  man, 
who,  aiding  or  counteracting,  as  he  best  could,  the  observed  tenden¬ 
cies  of  nature,  has  contrived  to  convert  a  general  law  of  climate  to 
his  own  advantage. 

Cultivation  is  thus  seen  to  have  effected  great  changes  in  the  cha¬ 
racter  of  the  domestic  sheep,  when  compared  with  what  is  supposed 
to  be  the  original  stock.  Combined  with  the  circumstances  affecting 
local  situations,  it  has  also  produced  a  great  number  of  varieties,  or, 
as  they  are  more  usually  termed,  breeds.  These  differ  in  several 
particulars,  but  the  main  distinction  consists  in  the  different  lengths 
of  the  wool,  and  they  are  accordingly  divided  into  long-vrooled  and 
short-wooled.  Of  these  the  best  defined  only,  shall  be  noticed 
here. 

The  long-wooled  sheep  are  of  the  largest  size,  and  are  especially 
the  sheep  of  the  plains.  The  new  Leicester  or  Dishley  breed  stands 
deservedly  at  the  head  of  the  list,  and,  indeed,  for  symmetry  of 
shape,  early  maturity,  and  attaining  to  a  considerable  size,  it  stands 
unrivalled.  This  breed  owes  its  origin  to  the  late  Mr.  Bakewell  of 
Dishley,  in  Leicestershire,  and  hence  the  name.  It  is  inferior  in 
size  and  quality  of  wool  to  many  of  the  larger  varieties,  but  for  early 
maturity  and  aptitude  to  fatten,  it  has  not  been  surpassed. 

Among  the  other  races  of  long-wooled  sheep,  the  Lincolnshire  and 
Teeswater  breeds  may  be  mentioned.  The  former  of  these  is  remark¬ 
able  for  size  and  weight  of  fleece,  but  the  mutton  is  coarse-grained, 
and  the  animals  long  in  being  brought  to  maturity.  They  require 
the  richest  soils  to  fatten  them,  even  at  an  advanced  age  ;  yet  the 
prodigious  fleece  which  they  yield,  as  compared  with  other  breeds,  is 
an  inducement  with  breeders  to  preserve  the  race.  The  Teeswater 
sheep  present  a  great  resemblance  to  the  Lincolns,  but  their  fleece 
is  lighter,  and  the  whole  animal  smaller,  yet  what  they  vrant  in  this 
respect,  they  possess  in  producing  finer  mutton,  and  arriving  earlier 
at  maturity. 

Several  other  varieties  of  the  long-wooled  sheep  might  be  enu- 
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merated,  such  as  the  Devonshire  Notts,  the  Romney  Marsh,  and  the 
Coltswood,  but  unless  in  a  few  situations  these  have  lost  their  ori¬ 
ginal  character  by  crossing,  and  are  more  or  less  assimilated  to  other 
breeds.  It  may  be  remarked  of  them,  as  well  as  of  all  the  long- 
wooled  varieties,  that  they  are  destitute  of  horns. 

The  short-wooled  varieties  of  sheep  are  numerous,  and  are  also 
distinguished  generally  by  smallness  of  size.  They  are  hardier  than 
the  larger  sheep,  yet,  with  few  exceptions,  not  sufficiently  hardy  for 
the  exposed  and  mountainous  districts  ;  and,  being  too  restless  for 
enclosed  arable  land,  they  will,  in  most  cases,  very  properly  give  way 
to  the  long-woolod  sheep. 

The  Cheviot  and  South  Down  are  very  generally  diffused  varieties 
of  this  class.  The  former  derives  its  name  from  the  extensive  range 
of  hills,  of  which  it  is  almost  the  only  occupant,  and  has  gradually 
spread  over  all  the  better  mountain  districts  of  Scotland,  and  the 
North  of  England.  It  varies  in  character  according  to  the  situation 
in  which  it  is  placed,  and  is  to  be  regarded  as  one  of  the  most  valu¬ 
able  of  its  class.  The  South  Downs  are  almost  exclusively  confined 
to  some  of  the  south-eastern  counties  of  England,  and  on  the  chalky 
districts  in  these  counties  they  are  kindly  feeders,  producing  fine  wool 
and  excellent  mutton.  These,  as  well  as  the  Cheviot,  are  without 
horns. 

The  black  faced,  or  heath  sheep,  may  be  said  to  be  peculiarly  those 
of  the  mountains.  They  are  distinguished  by  black  faces  and  legs, 
and  large  and  spirally  twisted  horns.  The  female  is,  however  fre¬ 
quently  hornless.  The  fleece  is  long,  coarse,  and  shaggy,  and 
extends  over  the  forehead  and  lower  jaw.  This  is  an  active  and 
hardy  race,  and  is  capable  of  subsisting  in  the  most  exposed  situations, 
producing  mutton  of  excellent  quality,  though  rarely  fattened  until 
four  years  of  age,  and  sometimes  five. 

This  concise  account  of  the  chief  varieties  of  the  sheep  would  not 
perhaps  be  complete,  without  noticing  the  Merino  or  Spanish  breed, 
which  at  one  period  attracted  so  much  attention  in  this  country,  that 
a  Society  was  formed,  having  for  its  special  object  the  extension  of 
the  breed.  It  seems,  however,  to  have  been  losing  ground  for  some 
time  past.  The  fleece  is,  indeed,  the  finest  produced  by  any  variety 
or  species  of  the  genus,  but  the  animal  is  defective  in  size,  form,  and 
quality  of  flesh,  and  these  qualities  are  of  much  more  importance  to 
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our  farmers  than  the  production  of  fine  wool,  w7hich  is  but  a  secon 
dary  object.  This  variety  is  almost  universal  in  Spain,  and  was 
introduced  into  England  in  1788.  A  distinguishing  feature  of  the 
Merino  are  its  spirally  twisted  horns,  which  turn  to  each  side  of  the 
head.  The  wool  is  also  in  a  sort  of  corkscrew  ringlets,  and  is  of  a 
dingy  hue. 


II.— ANATOMY  AND  PHYSIOLOGY  OF  SHEEP. 

The  general  structure  of  the  sheep  intimately  resembles  that  of  the 
ox.  The  sheep,  however,  like  the  ox,  experiences  considerable  va¬ 
riation  in  size,  form,  and  qualities,  resulting  from  the  physical  and 
moral  agencies  to  which  it  becomes  exposed  under  various  climates  ; 
and,  also,  as  whether  fostered  by  cultivation,  or  left  to  the  natural 
operations  of  nature.  These  circumstances  have  operated  even  on 
the  osseous  structure  of  the  animal,  as  is  seen  in  the  peculiar  forma¬ 
tions  of  horn  so  characteristic  of  some  species,  and  the  absence  of 
these  organs  in  others. 

The  skeleton  of  the  sheep  presents  an  assemblage  of  bones,  which 
bears  a  general  resemblance  to  that  of  the  ox  in  number  and  direc¬ 
tion.  As  in  the  case  of  the  ox,  the  head  is  naturally  surmounted  by 
horns  springing  from  the  frontal  bones ;  but  in  the  most  approved 
breeds  at  present  cultivated,  these  organs  are  not  present.  The 
frontal  sinuses  are  also  large  and  open,  and  thus  liable  to  the  entrance 
of  insects,  which,  in  the  sheep,  often  prove  a  source  of  annoyance. 
The  vertebral  column  and  the  ribs  present  a  striking  similarity  to 
these  parts  in  the  ox,  and  the  extremities  descend  on  the  same  con¬ 
struction. 

The  visceral  and  soft  parts  are  but  little  dissimilar  likewise,  the 
number  of  stomachs  being  the  same,  and  performing  similar  functions, 
the  sheep  being  also  a  ruminating  animal. 

The  skin  of  the  sheep  differs  from  that  of  most  other  animals  in 
some  of  its  functions.  Like  them,  it  is,  however,  composed  of  the 
cuticle,  the  subjacent  mucous  tissue,  and  the  true  skin.  It  is  ex¬ 
ceedingly  deficient  both  in  the  powers  of  excretion  and  absorption  ; 
or  rather  there  are  circumstances  connected  with  it,  which  materially 
limit  the  action  of  these  functions,  snd,  as  it  were,  confine  the  office 
of  the  integument  to  the  production  and  support  of  the  fleece.  It  is 
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surrounded  by  a  peculiar  secretion,  impenetrable  to  moisture— the 
yolk ,  or  inspissated  perspiration — -destined  chiefly  to  preserve  the 
wool  in  a  soft,  pliable,  and  healthy  state. 

The  amount  of  cutaneous  perspiration  going  forward  from  the  skin 
of  the  sheep  is  comparatively  unimportant ;  and  there  are,  therefore, 
few  diseases  that  are  referrible  to  any  peculiar  state  of  this  excretion. 
On  account  of  the  dense  covering  of  wool  which  surrounds  this  ani¬ 
mal,  the  expenditure  of  caloric  is  also  unimportant,  compared  with 
that  of  other  animals.  Sheep  accordingly  suffer  less  than  most  other 
animals  from  being  crowded  together.  An  unnatural  and  dangerous 
degree  of  heat  is  not  so  soon  produced  ;  and,  their  skin  being  de¬ 
fended  from  actual  contact  by  the  close  covering  of  wool,  infectious 
diseases  are  not  so  readily  communicated.  It  is  only  when,  in  the 
open  field,  the  animal  can  rub  against  a  gate  or  post,  so  as  to  break 
through  this  natural  protection,  and  denude  the  skin,  that  cutaneous 
maladies  spread  through  the  flock. 


III.— -DISEASES  OF  SHEEP. 

The  diseases  of  sheep  are  numerous,  and  sometimes  of  a  very  for¬ 
midable  character,  often  baffling  all  the  means  of  cure  which  are 
known  to  us.  The  sheep  is  constitutionally  of  such  a  temperament, 
that  a  departure  from  its  natural  habits  is  frequently  productive  of 
disease.  Most,  if  not  the  whole,  of  the  diseases  incident  to  sheep, 
may  be  traced  to  climate,  food,  and  treatment.  Under  circumstan- 
ces  suited  to  its  natural  habits,  the  sheep  is  generally  seen  to  enjoy 
uninterrupted  health.  But  a  departure  from  the  proper  mode  of 
treatment  is  known  soon  to  act  injuriously  on  the  animal’s  constitu¬ 
tion  ;  hence  the  vast  train  of  fatal  diseases  which  frequently  ensue 
from  confining  it  in  too  wet  situations  of  pasturage  ;  from  giving  it 
too  astringent  or  too  laxative  food;  from  its  being  much  disturbed; 
or,  under  certain  circumstances,  from  a  want  of  proper  exercise. 

In  treating  of  the  diseases  of  sheep,  the  arrangement  adhered  to 
in  the  case  of  the  horse  and  cattle  shall  be  adopted,  commencing  with 
the  head,  and  describing  successively  those  of  the  trunk  or  body,  and 
extremities. 

Hyatids,  or  Staggers .  This  is  a  formidable  disease  of  sheep,  from 
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the  difficulty  and  uncertainty  of  any  method  of  cure.  It  is  caused 
by  a  parasitic  animal,  a  hyatid,  which  is  found  in  the  brain,  or  between 
that  and  the  pia-mater,  and  frequently  imbedded  in  the  cerebral  sub¬ 
stance.  Sometimes  only  one  hyatid  is  present,  but  occasionally  se¬ 
veral  are  found  in  the  brain  ;  and  they  attain  to  a  considerable  size 
when  their  growth  is  uninterrupted.  They  are  first  exceedingly 
small,  and  do  not  seem  to  occasion  much  uneasiness  to  the  animal ; 
but  they  continue  to  increase  in  size,  until  they  have  absorbed  the 
greater  part  of  the  matter  of  the  brain,  and  destroyed  the  sheep. 
The  hyatid,  when  distended  with  fluid,  resembles  a  round  sac  filled 
with  water  ;  and  hence  it  was  long  supposed  to  be  water,  and  the 
disease,  in  consequence,  termed  water -in-the-head. 

The  symptoms  of  cerebral  hyatids  are,  stupidity,  a  disposition  to 
sit  on  the  rump,  to  turn  to.  one  side,  and  to  incline  the  head  to  the 
same  side  while  at  rest.  The  eyes  glare;  and,  from  oval,  the  pupils 
become  round.  An  accurate  examination  will  now  usually  discover 
some  softness  at  a  particular  part  of  the  skull,  generally  on  the  con¬ 
trary  side  to  that  on  which  the  animal  hangs  its  head.  When  no 
softness  of  the  skull  is  discernible,  the  hyatid  usually  exists  in  some 
of  the  ventricles,  and  the  destruction  of  the  sheep  is  certain  and 
quick,  from  the  greater  disturbance  to  the  functions  of  the  brain  ; 
but  when  it  is  situated  on  the  surface,  it  is  sometimes  many  months 
before  it  proves  fatal ;  an  absorption  of  the  bone  taking  place  as  the 
hyatid  increases,  which  produces  the  thinness  in  the  skull. 

The  treatment  in  this  case  is  very  uncertain.  The  remedy  is  to 
reach  the  hyatid,  and  to  extract  it,  or,  at  least,  to  perforate  it  in  such 
a  manner  as  to  destroy  its  vitality.  This  is  effected  by  removing  a 
small  portion  of  the  bone  with  a  sharp  instrument,  after  which,  the 
hyatid  is  to  be  removed,  and  the  water  absorbed  by  a  sponge.  The 
bone  is  then  replaced,  and  the  wound  dressed  with  tar.  The  hyatid 
is  sometimes  reached  by  a  wire  thrust  up  the  nostrils,  and,  however 
rude  the  operation  may  appear,  a  cure  is  often  thus  effected. 

This  disease  is  of  much  less  frequent  occurrence  at  present  than  it 
was  some  time  past,  and  in  some  places  it  is  unknown,  while  in  others 
it  is  prevalent  to  a  fearful  extent.  As  improvements  in  agriculture 
have  advanced,  it  has  diminished  in  frequency,  and  may,  ere  long, 
cease  to  be  considered  as  a  disease  of  the  valuable  animal  now  subject 
to  it. 
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Rot  is  a  prevalent  and  often  fatal  disease  of  sheep.  It  may  be 
termed  inflammation  of  the  liver;  for,  in  all  cases  of  rot,  a  morbid 
and  diseased  state  of  that  organ  is  an  invariable  accompaniment. 
During  the  progress  of  the  disease,  a  small  animal,  called  a  fluke, 
Fasciola  hepatica ,  appears  on  the  parts  connected  with  the  liver  and 
the  gall-bladder.  In  consequence  of  this,  the  secretion  from  the 
liver  is  increased— -at  first  scarcely  vitiated,  and  the  digestive  powers 
are  rendered  more  energetic  ;  but  soon  the  bile  flows  so  abundantly, 
that  it  is  taken  into  the  system,  which  soon  after  becomes  deranged. 
As  the  disease  proceeds,  the  liver  becomes  more  disorganized,  its 
secretion  more  vitiated,  and  even  poisonous  :  and  then  follows  a  total 
derangement  of  the  digestive  powers.  The  flukes  increase  in  num¬ 
ber,  and  gradually  extend  themselves  to  the  stomach  and  other  parts. 
The  whole  system  sympathizes— every  viscus  of  the  chest  and  ab¬ 
domen  becomes  gradually  involved,  and  the  animal  exhibits,  in  the 
last  stages  of  the  disease,  a  state  of  general  disorganization  which 
scarcely  accompanies  any  other  malady. 

It  does  not  necessarily  follow  that  sheep  tainted  with  rot,  will  die 
of  that  disease.  Many  tainted  sheep,  when  properly  treated,  after¬ 
wards  become  so  far  sound,  as  to  fatten  well,  and  produce  mutton  of 
good  colour  and  flavour.  There  are,  indeed,  many  instances  in  which 
no  one,  from  examination  of  the  mutton,  could  decide  whether  or 
not  the  animal  had  ever  been  infected  with  rot. 

It  is  believed,  that  this  disease  is  produced  bv  a  peculiar  state  of 
the  soil  and  atmosphere.  It  is  chiefly  confined  to  wet  seasons,  or  to 
the  feeding  on  ground  moist  and  marshy  at  all  seasons.  It  has  re¬ 
ference  to  the  evaporation  of  water,  and  to  the  presence  and  decom¬ 
position  of  moist  vegetable  matter.  It  is  rarely  or  almost  never  seen 
on  diy  or  sandy  soils,  and  in  dry  seasons ;  and  it  is  rarely  wanting  on 
boggy  or  marshy  ground,  except  when  that  ground  is  dried  by  the 
heat  of  the  summer’s  sun,  or  completely  covered  by  the  rains  of  win¬ 
ter.  In  a  farm,  there  are  certain  fields  on  which  no  sheep  can  be 
turned  with  impunity,  while  on  other  fields  of  the  same  farm,  sheep 
are  never  known  to  be  affected. 

Ihe  symptoms  of  rot  can  scarcely  be  mistaken.  The  sheep  af¬ 
fected  soon  becomes  emaciated,  its  eye  becomes  dull  and  glassy,  a 
black  purging  generally  takes  place,  the  wool,  on  being  pulled,  comes 
readily  away  from  the  skin,  the  breath  becomes  foetid,  and  the  urine 
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small  in  quantity,  and  high-coloured.  As  the  disease  proceeds,  the 
skin  is  marked  with  spots,  and  the  emaciation  increases  continually, 
until  the  animal  dies.  The  disease  proceeds  with  various  degsees  of 
rapidity.  During  the  first  period  of  being  tainted,  the  sheep  have 
frequently  a  strong  tendency  to  feed,  and  if  killed  in  time,  the  hesh 
may  not  be  perceptibly  affected. 

Sometimes  the  disease  terminates  favourably,  the  inflammatory 
action  going  off  without  destroying  the  parts.  But  even  in  this  case, 
the  taint  is  rarely  removed,  and  years  afterwards,  when  the  animal 
has  been  fattened  and  killed,  the  liver  has  been  found  to  be  diseased, 
the  flukes  abounding  in  great  numbers. 

If  the  sheep  are  in  tolerably  good  condition  when  they  become 
affected  with  rot,  they  should  be  disposed  of  to  the  butcher  without 
delay,  and  in  the  early  stage  of  the  disease  their  value  will  not  be 
diminished.  But  should  this  not  be  the  case,  they  must,  in  the  first 
place,  be  removed  off  the  infectious  pasture  to  the  driest  on  the  farm. 
As  in  all  inflammatory  diseases,  the  sheep  may  be  bled,  abstracting 
eight  or  ten  ounces,  according  to  the  state  of  the  animal,  after  which 
two  or  three  ounces  of  Epsom  salts  are  to  be  admimsteied.  ihe 
effects  of  common  salt  have  been  more  fully  ascertained  as  possessing 
a  beneficial  agency  than  those  of  any  otliei  substance.  It  is,  indeed, 
the  only  medicine  which  has  uniformly  been  found  advantageous  when 
medicines  could  have  been  of  any  avail. 

If  bay  is  given  to  the  animals,  it  may  be  sprinkled  with  a  strong 
solution  of  salt  in  water,  and  they  will  eat  it  greedily  ;  or  salt  may  be 
placed  near  them  in  troughs,  or  on  flat  stones,  and  they  will  eagerly 
lick  it.  When  disease  threatens,  they  should  be  allowed  as  much  of 
it  as  they  will  consume;  for  it  is  then  seen  that  they  are  obeying  a 
natural  instinct  in  having  recourse  to  the  remedy  ;  and  in  a  w;et  sea¬ 
son,  when  disease  may  be  apprehended,  no  one  should  grudge  the 
trouble  of  supplying  so  cheap  and  simple  a  precaution. 

But,  in  the  case  of  rot,  prevention  is  bettei  than  cine,  and,  foitu- 
oately,  a  good  deal  may  be  effected  m  this  way.  The  chaiacfei  Oi 
the  infectious  ground  should  be  altered  by  drainage,  and  the  sheep 
should  be  kept  upon  the  driest  parts  of  the  farm.  Irrigated  lands  are 
not  found  to  produce  rot  while  the  water  is  flowing  over  them  ;  but 
on  this  being  removed,  and  evaporation  and  decomposition  of  ceitain 
substances  on  the  surface  taking  place,  the  disease  will  certainly  be 
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produced  ;  hence  it  is  that  sheep  should  never  be  allowed  to  touch 
irrigated  lands.  Draining  is,  indeed,  the  chief  preventative  ;  and 
when  that  operation  has  been  thoroughly  performed,  it  may  be  as¬ 
serted  that  rot  will  seldom  make  its  appearance.  Wet  seasons  may, 
however,  tend  to  the  production  of  the  disease,  even  on  dry  ground, 
and,  in  this  case,  the  animals  are  to  be  plentifully  supplied  with  salt. 

Acute  Dropsy  or  Red  Water .  The  inflammatory  diseases  of  the 
sheep  ai  e  numerous,  and  often  prove  fatal.  Among  them  may  be 
classed  acute  dropsy,  or  inflammation  of  the  enveloping  membrane  of 
the  intestines.  It  proceeds  from  the  animal  being  confined  on  cold 
damp  grounds,  "which,  when  the  sheep  is  lying,  so  chill  the  peritoneal 
coat  of  the  intestines,  that  acute  inflammation  soon  follows.  The 
natural  function  or  the  parts  attacked,  that  of  secreting  a  fluid  to 
lubiicate  the  cavity  or  the  belly,  is  morbidly  and  strangely  increased 
—the  fluid  accumulates,  and  is  red  and  bloody,  from  the  rupture  of 
the  small  vessels  of  the  peritoneum  distended  by  inflammation.  The 
inflammatory  action  progresses  with  almost  inconceivable  rapidity, 
and  the  animal  is  soon  destroyed. 

The  progress  of  this  disease  cannot,  in  every  case,  be  discovered 
by  any  peculiar  appearance  in  the  sheep.  In  the  evening,  the  sheep 
may  be,  to  all  appearance,  in  perfect  health,  and  in  the  morning  be 
found  dead.  The  disease  is  generally  attributed  to  a  change  of  food, 
combined  with  undue  exposure  to  wet  and  cold.  A  preventative 
seems  to  be  to  keep  the  animals  in  dry  and  sheltered  situations.  The 
cure  is  seldom  attempted,  from  the  rapid  and  fatal  progress  of  the 
disease. 

Diarrhoea  and  Dysentery  are  diseases  of  sheep  as  well  as  of  cattle. 
These  diseases  are  seldom  entirely  separate  ;  and  when  diarrhoea  is 
of  long  continuance  it  frequently  degenerates  into  dysentery.  Diar¬ 
rhoea  is  a  very  common  disease  among  sheep.  It  often  proves  fatal 
to  lambs.  If  they  are  incautiously  exposed  to  cold,  or  the  milk  of 
the  dam  is  not  good,  or  they  are  suckled  by  a  foster-mother  that  had 
yeaned  too  long  before,  a  violent  purging  will  suddenly  come  on,  and 
destroy  them  in  twenty-four  hours.  In  the  case  of  lambs,  it  is,  in¬ 
deed,  almost  a  necessary  accompaniment,  or  consequence  of  every 
change  of  food,  and,  aimost,  of  situation  ;  and  it  is  frequently  a 
sanative  piocess,  but,  if  it  continues  longer  than  two  or  three  days, 
and  begins  to  be  accompanied  by  the  discharge  of  mucus,  remedial 
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measures  must  be  adopted.  Ihe  medicines  to  be  used  aie  the  same 
as  recommended  for  diarrhoea  in  calves,  and  the  proportions  are  to  be 
an  ounce  of  prepared  chalk,  half  an  ounce  of  catechu,  two  drachms 
of  powdered  ginger,  and  half  a  drachm  of  powdered  opium.  They 
may  be  mixed  with  half  a  pint  of  peppermint  water,  and  administered 
in  doses  of  one  or  two  table-spoonfuls  morning  and  night. 

In  the  case  of  the  older  sheep,  diarrhoea  usually  makes  its  appear¬ 
ance  in  the  spring,  when  the  new  grass  is  coming  forward  ;  but  it  is 
not  injurious,  unless  long-continued,  when  the  treatment  consists  in 
giving  the  dose  just  mentioned,  but  in  larger  quantities. 

Dysentery  has  been  fully  described  when  treating  of  it  as  a  disease 
of  cattle,  and  the  nature  and  symptoms  of  the  disease  are  the  same 
in  sheep.  The  treatment  is  also  similar.  In  every  case  of  acute 
dysentery,  and  whenever  fever  is  present,  bleeding  is  indispensably 
requisite  ;  for  this  is  essentially  an  inflammatory  affection,  and  purging 
is  also  necessary  to  carry  off  the  peccant  matter  in  the  intestines. 
After  the  action  of  the  physic,  astringents  are  to  be  employed,  and, 
in  this  respect,  the  dose  recommended  in  diarrhoea  maybe  given,  but 
containing  an  additional  quantity  of  ginger,  and  a  little  powdered 
gentian.  Mashes,  gruel,  and  hay  should  be  given,  and  they  will  be 
found  beneficial  in  subduing  the  disease. 

Constipation  is  a  disease  of  sheep,  but  it  is  not  of  veiy  fiequent 
occurrence.  The  mode  of  treatment  resembles  that  practised  in  the 

case  of  the  other  animals. 

Foot-rot.  This  disease  is  an  inflammation  of  the  foot,  followed  by 
the  ulceration  and  destruction  of  the  hoof.  Its  lavages  aie  almost 
entirely  confined  to  the  more  improved  breeds,  as  the  deficient  exer¬ 
cise  which  they  are  disposed  to  take,  and  the  nature  of  the  grounds 
on  which  they  are  kept,  tend  to  the  production  of  the  disease.  In 
the  more  hardy  sorts  it  is  comparatively  unknown. 

The  hoof  of  animals  has  been  seen  to  consist  of  a  horny  secretion 
formed  for  the  protection  of  the  foot,  and  as  this  secretion  is  con¬ 
tinually  going  on,  a  certain  degree  of  exercise  is  necessary  to  wear 
down  the  superfluous  portion  thus  secreted.  The  soft  pasturage  on 
which  the  sheep  is  occasionally  kept  presents  little,  if  any,  of  that 
rough  friction  to  which  the  feet  of  the  animal  is  naturally  intended 
to  be  exposed.  The  crust,  therefore,  grows  unrestrained  until  it  be¬ 
comes  so  deformed  as  to  retain  particles  of  earth  and  gravel,  and 
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these,  after  a  time,  reaching  the  quick,  produce  such  a  degree  of  in¬ 
flammation  as  soon  destroys  the  foot.  This  unnatural  growth  of  horn 
also  frequently  cracks  and  chips  off,  producing  fissures  which  soon 
become  filled  with  foreign  matters,  and  inflammation  is  likewise  pro¬ 
duced. 

In  the  first  stage  of  the  disease  there  is  often  found  nothing  but  a 
little  projection  of  the  edge  of  the  crust,  which  is  bent  in  upon  the 
sole,  or  the  edge  of  the  crust  is  forced  from  the  sole,  and  earthy  mat¬ 
ters  are  introduced  which  press  upon  the  sensible  substance  beneath. 
A  sufficient  degree  of  inflammation  to  throw  off  the  crust  at  once  is 
seldom  produced  ;  but  it  separates  at  different  parts,  and  at  each  part 
of  separation  there  is  new'  horn  formed ;  this,  although  soft  and 
unhealthy,  and  not  capable  of  sustaining  pressure,  covers,  and  to  a 
certain  degree  protects,  the  sensible  parts  beneath.  By  degrees, 
from  increased  and  long. continued  irritation,  the  parts  are  no  longer 
able  to  secrete  even  this  weak  horn,  but  granulations  of  proud  flesh 
sprout  out,  and  then  the  work  of  destruction  proceeds  with  rapid 
strides. 

The  ulceration  of  the  foot  in  this  disease  will  not  long  exist  without 
the  additional  annoyance  of  the  fly.  Maggots  will  multiply  on  every 
part  of  the  surface,  and  burrow  in  all  directions.  To  this,  as  may  be 
readily  supposed,  will  be  added  a  great  deal  of  constitutional  distur¬ 
bance.  A  degree  of  inflammatory  fever  is  produced.  The  animal 
for  some  time  goes  about  on  its  knees,  but  at  length  the  powers  of 
nature  fail,  and,  unless  speedily  relieved,  it  soon  dies  from  ivant,  com¬ 
bined  with  the  irritation  attending  the  disease. 

Although  painful  and  destructive  to  the  good  condition  of  the  ani¬ 
mal,  foot-rot  is  not  absolutely  fatal,  except  under  entire  neglect.  The 
foot  should  be  carefully  examined,  and  every  portion  of  loose  and 
detached  horn  pared  off,  even  though  the  greater  part,  or  almost  the 
whole  of  the  hoof,  be  taken  away.  The  horn  once  separated  from 
the  parts  beneath  will  never  again  unite  with  them,  but  become  a 
foreign  body,  and  a  source  of  pain,  inflammation,  and  fungous  granu¬ 
lations.  These  granulations  are  also  to  be  removed  when  they 
appear,  and  afterwards  caustic  may  be  applied.  The  whole  foot  must 
be  thoroughly  cleaned,  whatever  may  be  the  trouble  and  amount  of 
suffering  inflicted  on  the  animal  by  it. 

The  foot  is  then  to  be  washed  with  a  solution  of  chloride  of  lime, 
which  will  remove  the  fetor,  and  tendency  to  sloughing  and  mortifi- 
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cation  which  generally  accompany  rot.  The  caustic  application  made 
use  of  may  be  the  chloride  of  antimony,  which  is  to  be  applied  to 
every  denuded  part  ;  lightly  where  the  surface  has  a  healthy  appear¬ 
ance,  and  more  severely  where  fungous  granulations  have  been  cut  off, 
or  where  they  are  appearing  to  spring  up.  The  foot  is  to  be  dressed 
every  day,  applying  the  caustic  when  it  appears  to  be  necessary,  and 
the  foot  should  be  bandaged  up  to  prevent  the  increase  of  irritation 
from  the  original  cause. 

Scab.  This  is  a  cutaneous  affection  of  the  sheep,  analogous  to  the 
mange  in  other  animals,  and  consists  in  a  permanent  and  inci  easing 
irritation  of  the  skin  under  the  form  of  a  pustular  eruption.  It  is 
connected  with,  and  propagated  by,  certain  minute  insects  belonging 
to  the  genus  Acnrus  which  inhabit  these  pustules.  The  disease 
spreads  over  the  animal  bv  means  of  these  animalculse,  and  is  com¬ 
municated  to  the  rest  of  the  flock  in  the  same  way.  As  soon  as  the 
pustules  begin  to  dry  up  the  Acarus  leaves  its  first  habitation,  and 
travels  to  another  part  of  the  skin,  into  which  it  burrows,  and  so  extends 
the  disease.  While  thus  travelling,  it  may  easily  be  conveyed  to  the 
skin  of  another  animal,  with  which  the  infected  one  comes  into  con¬ 
tact,  and  in  this  manner  the  disease  is  communicated  to  the  whole  flock. 

The  symptoms  of  this  disease  can  rarely  be  mistaken.  The  animal 
infected  betrays  the  utmost  restlessness,  and  rubs  itself  against  every 
convenient  place.  Ihe  wool  is  at  length  paitially  toin  off,  and,  on 
close  examination,  the  skin  is  found  to  be  red  and  roughened,  and 
sometimes  covered  in  several  places  with  numeious  pustules  foimed 
by  the  acari  ;  and  a  number  of  them  breaking  and  running  together 
form  small  or  large  patches  of  crust  or  scab  ;  hence  the  name  of  the 
disease.  It  is  contagious  in  an  eminent  degree,  and  if  once  introduced 
into  a  flock,  the  farmer  may  be  assured  that,  unless  the  tainted  sheep 
are  immediately  removed,  the  whole  of  the  flock  will  become  infected. 
As  the  infection  of  a  diseased  flock  may  be  left  behind  it  upon  the 
hedges  and  pasture  fields,  precaution  is  to  be  used  before  a  fresh 
flock  is  turned  into  fields  where  infected  sheep  had  been  recently 

feeding. 

The  cure  of  scab  evidently  lies  in  the  destruction  of  the  insect  by 
which  it  has  been  produced,  and  this  is  effected  by  means  of  some 
external  application  to  the  skin.  The  most  effectual  application  that 
can  be  made  is  mercurial  ointment  rubbed  down  with  four  or  five 
times  its  weight  of  lard.  It  is  rubbed  on  in  streaks  fiom  the  head  to 
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tiie  tail,  the  wool  having  been  previously  divided,  so  as  to  admit  of 
the  ointment  being  well  rubbed  into  the  skin.  Several  parallel 
st  leaks  maybe  nibbed  in,  but  it  is  not  by  any  means  necessary  to  rub 
all  over  the  animal;  on  the  contrary,  it  is  injurious,  as  too  large  a 
quantity  of  the  mercurial  preparation  would  produce  salivation  and 
general  debility.  Besides  curing  the  scab,  the  ointment  is  efficacious 
in  destroying  lice  and  ticks,  which  generally  accompany  that  disease 
in  large  numbers,  and  form  a  source  of  much  annoyance  to  the  sheep. 
The  Fly.  At  certain  periods  of  the  year,  and  especially  when  the 
sheep  is  attacked  by  disease,  the  common  sheep-maggot  often  proves 
a  serious  annoyance.  This  is  the  larvae  of  a  certain  species  of  flesh- 
fly,  which  deposits  its  eggs  on  the  skin  of  the  sheep.  If  the  animal 
labours  under  diarrhoea,  the  excrement  accumulates  and  putrefies 
around  the  tail,  and  the  eggs  will  first  be  deposited  there,  or  on  any 
accidental  wound.  The  maggots  are  scarcely  hatched  before  they 
begin  to  burrow  under  the^skin.  The  sheep,  when  attacked,  mani¬ 
fest  a  strong  sense  of  suffering.  They  frequently  run  about  with 
violence  until  at  length,  overpowered  and  exhausted,  they  lie  down 
and  peiish.  An  application  of  the  spirit  of  tar  will  effectually  destroy 
the  maggot,  and  the  offensive  smell  of  the  tar  will  prevent  the  ap¬ 
proach  of  other  flies,  with  a  view  of  depositing  their  eggs. 


IV,— -THE  REARING  AND  FEEDING  OF  SHEEP. 

In  the  practice  of  sheep-husbandry,  different  systems  are  had  re¬ 
course  to,  according  to  the  nature  and  extent  of  the  farms  on  which 
they  are  kept,  and  the  methods  of  farming  that  are  adopted  on  them. 
The  treatment  of  mountain  sheep  is,  of  necessity,  very  different  from 
that  of  the  larger  sheep  on  an  arable  farm.  The  farmer  is,  therefore, 

to  be  guided  in  the  course  of  management  which  he  pursues  by  the 
situation  in  which  he  is  placed. 

The  ewe  is  sufficiently  matured  for  breeding  when  fifteen  or 
eighteen  months  Oid,  1  hey  were  not  usually  employed  for  that  pur¬ 
pose  until  after  the  second  shearing  ;  but  the  improvement  in  the 
breed  which  develops  so  soon  a  disposition  to  fatten,  and  prepares 
them  so  much  earlier  for  the  market,  hastens  also  the  development 
of  the  generative  powers.  The  ram  may  be  employed  at  the  same 
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period  as  the  ewe  ;  but,  at  such  an  early  period,  he  should  not  be  put 
to  so  many  ewes  as  one  of  more  mature  age.  Forty  or  fifty  ewes 
will  be  enough  during  the  first  season;  but,  afterwards,  the  usual  pro¬ 
portion  of  ewes  which  may  be  served  by  one  ram  is  from  seventy  to 
eighty. 

The  rams  and  ewes  being  kept  in  separate  enclosures,  the  farmer 
can  regulate  the  period  of  putting  them  together,  and,  consequently, 
the  time  of  yeaning,  by  the  peculiar  circumstances  of  his  farm.  An 
endeavour  should  be  made  to  have  the  young  lambs  brought  forth  at 
a  time  when  there  will  be  a  sufficient  supply  of  food  for  the  dam,  to 
enable  her  to  yield  a  copious  supply  of  milk,  and  also  for  the  lambs 
as  they  advance  in  growth.  The  usual  period  is  from  the  middle  of 
October  to  the  beginning  of  November,  in  which  case  the  ewes  will 
begin  to  lamb  soon  after  the  beginning  of  March.  No  preparation  is 
necessary,  except,  for  a  few  weeks  before,  to  place  the  ewes  on  some¬ 
what  better  pasture  than  usual  ;  and  for  this  purpose  they  may  be 
turned  upon  the  stubbles  where  the  young  grass  is,  for  a  fortnight  or 
three  weeks  previously.  In  order  to  show  what  females  have  been 
impregnated,  it  is  usual  to  smear  the  breast  of  the  ram  with  pigment, 
which  appears  on  the  fleeces  of  such  ewres  as  he  has  covered.  The 
ewes  which  have  not  received  the  ram  may  be  taken  from  amongst 
the  breeding  stock,  and  fed  for  the  butcher. 

The  period  of  lambing  having  commenced,  the  attendant  should 
carefully  observe  every  ewe  that  appears  to  be  in  labour.  While  she 
walks  about,  and  does  not  exhibit  any  extraordinary  degree  of  suffer¬ 
ing,  he  should  not  interfere  ;  nor  should  he  do  so  if  she  rises  when  he 
approaches,  and  walks  awray,  unless  her  labour  has  been  long  protracted. 
He  should  not  be  in  haste  to  render  his  assistance,  although  she  should 
be  continually  lying  down  and  getting  up  again  ;  but  if  her  strength 
appears  to  be  declining,  immediate  assistance  is  required.  If  she  is 
to  be  driven  to  the  fold,  it  should  be  as  gently  as  possible  ;  and  it  is 
better  that  some  others  should  be  driven  along  with  her,  in  order 
that  she  may  not  be  frightened  by  being  alone  selected.  The  early 
interference  of  the  assistant  is  always  prejudicial,  and  generally  fatal. 
Nature  will,  in  the  course  of  twenty  or  twenty-four  hours,  in  the  ma¬ 
jority  of  cases,  accomplish  that  which  cannot  be  hurried  on  by  art 
without  extreme  danger. 

Before  assistance  is  given,  it  is  first  necessary  to  ascertain  that  the 
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foetus  is  coming  in  a  proper  position,  which  is  with  the  head  crouched 
between  the  fore-legs.  False  presentations  are  not  numerous  in  the 
ewe,  but  they  sometimes  occur  ;  and  in  this  case  the  foetus  must  be 
turned  to  the  proper  position.  In  the  case  of  twin  lambs,  they  may 
be  both  advancing  at  the  same  time,  and  then  that  one  which  is  least 
advanced  must  be  put  back,  and  the  extraction  of  the  other  assisted. 
When  it  is  ascertained  that  the  foetus  is  dead,  no  time  should  be  lost 
in  rendering  that  assistance  which  may  be  necessary  to  extract  it. 

The  keep  of  sheep  after  lambing,  when  rich  pastures  or  other  kinds 
oi  grass-lands  cannot  be  reserved,  should  consist  of  turnips  or  other 
kinds  of  green  food  provided  for  the  purpose.  The  ewes  also  de¬ 
mand  at  this  time  much  care  and  attention,  to  see  that  they  have  a 
dry,  sheltered  pasture,  free  from  disturbance,  and  that  neither  they 
nor  their  lambs  sustain  injury  from  too  great  severity  of  the  season. 
Whenever  this  is  the  case,  they  should  be  removed  to  a  situation  in 
which  they  will  have  a  proper  degree  of  warmth  and  shelter.  High 
feeding  is  not  found  to  be  beneficial  to  the  sheep  during  the  period 
of  pregnancy,  being  found  to  increase  the  difficulty  of  parturition  ; 
but  it  is  essential  after  the  young  are  produced,  in  order  that  they 
may  be  supplied  with  a  sufficient  allowance  of  milk. 

The  male  lambs  which  are  not  intended  for  rams,  are  to  be  castra¬ 
ted  when  they  are  ten  days  or  a  fortnight  old.  The  operation  is 
often  delayed  long  after  this  period  ;  but  it  is  better  that  it  be  per¬ 
formed  early.  In  all  cases  the  lambs  should  be  in  perfect  health  when 
the  operation  is  performed,  and  fine  weather  should  be  selected  for 
the  purpose.  An  incision  is  made  into  the  scrotum  on  each  side, 
through  which  the  testicles  are  successively  protruded,  and  they  are 
taken  away  by  severing  the  spermatic  cord.  Warm  weather  is  very 
inimical  to  the  success  of  this  operation. 

The  period  of  weaning  the  lambs  differs  materially  according  to  the 
locality  of  the  farm,  and  the  quality  of  the  pasture.  In  a  mountain- 
.  ous  situation,  and  where  the  land  is  of  an  inferior  description,  the 
weaning  often  takes  place  when  the  lambs  are  not  more  than  three 
months  old  ;  for  it  requires  all  the  intermediate  time  to  the  beginning 
of  winter  to  bring  the  ewes  either  ready  for  the  ram  or  fatted  for  the 
market.  The  time  of 'Weaning  is  generally  from  the  beginning  to 
the  middle  of  July,  and  it  is  performed  by  simply  separating  the  lambs 
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from  the  ewes.  They  are  to  be  placed  as  far  from  each  other  as  cir¬ 
cumstances  will  permit,  so  that  they  may  not  be  annoyed  by  their 
mutual  bleatings,  which  would  prevent  them  from  feeding,  and  make 
it  difficult  to  confine  them  within  their  enclosures. 

The  lambs  being  prevented  from  drawing  away  the  milk  which 
continues  to  be  secreted,  the  udders  would  soon  become  distended, 
and  perhaps  inflamed.  It  will,  therefore,  be  necessary  to  take  away 
a  portion  of  their  milk  at  intervals  as  the  udder  becomes  distended, 
and  thus  put  them  dry  by  degrees. 

After  being  weaned,  the  lambs  are  distinguished  by  various  names, 
according  to  sex  and  locality.  They  usually  receive  the  name  of 
hoggets,  or  hogs,  the  rams  being  termed  tup-hogs,  the  castrated  males 
wether-hogs,  and  the  ewes  ewe-hogs. 

It  is  important  that  the  lambs  be  put  into  a  good  pasture  after  being 
separated  from  the  ewes,  to  make  up  for  the  loss  of  the  milk  of  the 
dam.  They  remain  on  the  pasture  during  the  summer,  and  when  the 
grass  begins  to  fail  they  are  to  be  supplied  with  turnips  plentifully, 
which,  with  hay,  is  to  be  their  food  during  the  winter. 

In  the  practice  of  feeding  sheep  on  turnips,  the  crop  may  be  taken 
up  as  consumed,  and  conveyed  to  a  grass-field  for  the  sheep,  and  so  far 
as  the  health  and  improvement  of  the  animals  are  concerned  this  is  a 
good  plan  of  feeding.  Turnips,  however,  are  frequently  consumed  on 
the  land  where  they  grew,  and  in  this  case,  a  portion  of  the  crop  is 
generally  removed  for  other  purposes.  More  than  half  the  crop  is 
seldom  consumed  on  the  land,  unless  it  be  a  very  inferior  one.  The 
animals  are  confined  to  a  certain  extent  of  ground  by  means  of 
wooden  hurdles  or  netling,  and  when  they  have  consumed  the  crop 
within  the  space  thus  enclosed,  the  temporary  fence  is  placed  so  as 
to  enclose  another  portion  of  ground.  When  nets  are  employed  for 
this  purpose  they  are  supported  by  stakes  driven  into  the  ground  in  a 
straight  line  along  the  boundary  of  the  space  to  be  enclosed.  The 
nets  are  placed  between  the  sheep  and  the  stakes,  to  resist  any  out¬ 
ward  pressure  of  the  animals  against  them,  and  to  prevent  them  from 
passing  between  the  nets  and  the  stakes.  The  net  is  fastened  to  the 
top  and  bottom  of  the  stake,  by  twisting  each  top  rope  round  the 
stake.  The  lower  rope  must  first  be  set  round  the  stake.  There  is 
a  peculiar  kind  of  knot  called  the  shepherd’s  knot,  which  keeps  the 
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top  rope  fast,  supports  the  net,  and  binds  the  whole  fence  firmly 
together.* 

In  the  space  thus  enclosed  the  sheep  are  confined.  It  is  of  great 
importance  to  the  comfort  of  the  animals  that  they  be  put  on  in  dry 
weather,  especially  until  they  become  accustomed  to  their  new  kind 
of  food.  The  spaces  first  enclosed  should  be  small,  because,  in  the 
early  part  of  the  season,  the  leaves  are  very  pungent  and  laxative,  till 
they  have  been  mollified  by  the  frost.  A  space  of  fresh  turnips  suffi¬ 
cient  to  supply  food  for  a  week,  is  quite  enough  at  any  time.  In 
very  hard,  frosty  weather,  no  more  should  be  given  them  than  they 
can  eat  up  clean  in  a  day,  otherwise  many  of  the  half-eaten  turnips 
that  have  been  frosted,  and  which  are  useless  to  the  sheep  in  that 
state,  will  rot  in  thawing,  and  they  will  be  altogether  lost.  The  por¬ 
tions  of  the  turnips  which  the  sheep  are  unable  to  eat  off  the  ground 
are  raised  by  a  hoe,  so  that  they  may  be  enabled  to  eat  them  when 
taken  up. 

A  rack  for  hay  is  placed  within  the  enclosed  space,  on  a  part  off 
which  the  turnips  have  been  eaten.  It  should  be  so  placed,  both  in 
regard  to  position  and  situation,  as  to  afford  shelter  from  that  quarter 
from  which  the  most  troublesome  winds  prevail.  Wind  sheds  the 
wool ;  and,  if  it  be  accompanied  by  rain  or  sleet,  it  blows  it  upon 
their  skins,  keeping  them  wet  and  uncomfortable  so  long  as  the  wet 
weather  continues.  Shelter  from  a  windy  quarter  is  therefore 
essential. 

In  the  spring,  young  sheep  will  lose  their  teeth,  particularly  those 
which  have  been  early  lambed  ;  and  if  they  are  put  on  some  of  the 
harder  turnips  when  their  gums  are  in  the  tender  state  of  shedding 
old  teeth,  and  of  cutting  new  ones,  they  would  fall  off  much  in  con- 
*dition,  from  the  difficulty  they  experience  in  eating  the  turnips.  In 

*  “  Nets  for  sheep  are  made  of  twine  from  good  hemp.  They  consist  of  a  piece 
of  netting  three  inches  in  the  side  of  the  mesh,  three  feet  in  height  when  set,  and 
of  varied  length  from  fifty  to  seventy  yards.  This  netting  is  threaded  upon  a 
cord  like  wire  rope,  called  the  ‘  top  rope,’  along  each  side  of  it.  A  net  which 
will  set  seventy  yards  in  length,  and  three  feet  in  height,  will  cost  from  12s.  to 
15s.,  according  to  the  thickness  of  the  twine  and  cord.  Stakes  for  supporting 
these  nets  are  best  made  of  the  seasoned  thinnings  of  plantations,  about  three 
inches  in  diameter,  and  are  placed  at  about  three  paces  asunder.” — Quarterly 
Journal  of  Agriculture,  vol.  iii.  p.  394. 
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this  case  the  turnip-slicer  should  be  employed  ;  and  the  cut  pieces  of 
turnips  are  made  to  fall  into  a  box,  from  which  they  are  consumed  by 
the  sheep,  even  while  the  operation  of  cutting  is  going  forward. 

Before  placing  sheep  on  turnip  land  it  is  a  usual  practice  to  apply 
a  wash,  with  a  view  of  destroying  ticks  or  other  vermin,  which  would 
prove  a  source  of  annoyance,  and  also  of  removing  any  latent  ten¬ 
dency  to  cutaneous  diseases.  This  consists  of  a  decoction  of  tobacco 
and  oil  of  tar,  with  the  addition  of  a  little  soft  soap  and  sulphur.  A 
pound  of  tobacco,  a  pint  of  oil  of  tar,  a  pound  of  soap,  and  a  quarter 
pound  of  sulphur,  in  five  gallons  of  water,  will  be  sufficient  for  twenty 
sheep. 

The  sheep  are  sometimes,  though  rarely,  liable  to  accidents  while 
feeding,  such  as  choking  from  a  piece  of  a  turnip,  and  distention  of 
the  rumen  from  food,  and  from  gas  produced  by  the  fermentation  of 
the  food.  The  treatment  of  these  cases  does  not  differ  from  that 
described  at  length  when  treating  of  them  as  accidents  occurring  to 
cattle. 

The  young  sheep  are,  in  this  manner,  fed  on  turnips  and  hay  until 
the  grass  is  ready  in  spring.  This  will  be  at  an  earlier  period  than 
cattle  could  be  turned  to  the  pastures,  the  sheep  being  a  close-biting 
animal,  and  being  capable  of  subsisting  without  inconvenience,  where 
cattle  would  starve.  In  the  event  of  the  turnips  failing  before  the 
end  of  winter,  such  other  nutritious  food  may  be  given  with  the  hay 
as  the  farm  will  produce. 

The  shearing  of  sheep  is  an  annual  operation  which  requires  several 
preparatory  measures.  The  period  at  which  this  operation  takes 
place  is  usually  the  end  of  May  or  beginning  of  June,  the  precise 
period  depending  on  the  state  of  the  animals.  Sheep  in  high  con¬ 
dition  will  be  ready  for  shearing  sooner  than  those  in  a  lean  state. 
The  wool  at  this  time  comes  readily  off  when  plucked,  and  this  is  the 
criterion  to  be  adopted  in  ascertaining  when  they  should  be  shorn. 

About  eight  days  previous  to  shearing,  the  sheep  are  to  be  washed, 
to  free  the  wool  from  impurities.  The  washing-pool  may  be  in  any 
part  of  a  stream  or  rivulet,  from  two  to  three  feet  in  depth,  and  the 
bottom  should  be  pebbly  rather  than  muddy,  which  it  will  naturally 
be,  if  a  gentle  current  passes  through  the  pooh  If  no  rivulet  near 
piesents  these  desiderata  naturally,  a  pool  must  be  made  by  artificial 
means  to  answer  the  purpose.  After  the  pool  is  constructed,  the 
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sheep  are  brought  to  one  of  the  banks  of  the  rivulet,  so  as  when  they 
are  removed  from  the  water,  they  may  have  a  grass  bank  or  field  to 
stand  upon.  Three  or  four  men  will  be  necessary  to  stand  in  the 
water,  so  arranged  that  the  first  man  shall  be  lowest  down  the  stream, 
in  order  that  the  water  may  be  clean  when  the  sheep  are  finished. 
A  number  of  hands  should  be  in  readiness  on  the  bank  to  hand  the 
sheep  to  the  persons  washing;  or  a  piece  of  ground  may  be  netted, 
or  hurdled  in,  to  prevent  them  from  wandering,  and  save  time  in 
bringing  them  to  the  water.  Every  thing  being  thus  prepared,  a  sheep 
is  handed  to  the  first  man,  which  he  seizes  and  pulls  into  the  water, 
and  immediately  turns  over  on  its  back,  holding  the  arm  of  the  fore¬ 
leg  with  the  left  hand,  and  grasping  a  portion  of  the  wool  at  the  side 
of  the  head  with  his  right  hand.  He  is  thus  enabled  to  turn  the  sheep 
over  from  side  to  side,  while,  at  the  same  time,  he  pulls  it  gently 
backwards  and  forwards  from  and  to  him  at  every  successive  turning. 
In  this  process,  the  wool  waves  up  and  down  in  the  direction  of  the 
length  of  the  body,  and  swirls  round  the  body,  first  in  one  direction 
and  then  in  another.  He  then  hands  the  sheep  to  the  next  washer, 
who  repeats  the  same  operation,  and  he  to  the  next,  and  so  on  to  the 
last  person,  who  examines  the  fleece,  plunging  the  sheep  at  the  same 
time,  and  thus  finishing  the  process.  When  ewes  having  young 
lambs  come  to  be  washed,  the  lambs  are  previously  separated  from 
them. 

By  this  operation,  the  body  being  in  an  inverted  position,  the  skin 
and  wool  of  the  sheep  are  cleaned  as  if  they  had  been  washed  in  soap 
and  water  ;  and,  in  fact,  they  have  been  so  washed,  for  the  oil  or  yolk 
of  wool  presents  similar  chemical  components  to  soap.  The  surface 
of  the  water  may  be  seen  covered  with  greasy  matter  and  filth,  which 
are  carried  away  gradually  by  the  current. 

The  sheep,  being  washed,  are  put  into  a  clean  grass  field,  where 
they  cannot  dirty  their  wool  under  banks  of  earth.  The  fleece  will 
soon  dry,  after  which  the  sheep  may  be  shorn  ;  but  it  is  better  that 
seven  or  eight  days  should  elapse  between  the  periods  of  washing  and 
shearing,  as  this  time  is  necessary  to  bring  the  oil  again  into  the  wool, 
without  which  the  wool  should  not  be  shorn,  as  it  loses  its  peculiar 
lustre  with  the  loss  of  the  yolk. 

When  the  sheep  are  to  be  shorn,  they  are  put  into  some  enclosed 
space,  geneially  a  shed  or  barn,  in  which  the  operation  is  performed. 
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A  winnow-cloth,  or  large  sheet,  should  be  spread  0n  the  floor,  and 
fastened  down  the  corners,  and  on  this  the  operation  is  performed, 
to  keep  the  fleece  clean.  Every  thing  being  thus  arranged,  the 
shearer  takes  hold  of  a  sheep,  which  he  sets  on  its  rump,  and  it  is  kept 
in  that  position  by  resting  against  his  legs.  In  this  position,  the  wool 
is  removed  from  the  head  and  neck,  and  the  operator  afterwards  clips 
in  a  circular  direction  from  the  belly  to  the  back.  The  animal  is  then 
laid  on  its  side,  and  kept  down  by  the  leg  of  the  shearer,  who  clips 
the  fleece  all  round  the  back.  All  dirty  portions  of  the  wool  about 
the  tail  and  belly  ought  to  be  removed  by  the  shears,  and  kept  to¬ 
gether  by  themselves.  The  outside  of  the  fleece  is  folded  inwards, 
beginning  with  the  sides,  and  narrowing  the  whole  fleece  into  a  stripe 
of  about  two  feet  in  breadth.  This  stripe  is  then  rolled  firmly  up, 
from  the  tail  end  towards  the  neck,  the  wool  of  which  is  stretched 
out  and  twisted  into  a  rope,  and  wound  round  the  fleece  to  give  it  a 
cylindrical  shape.  The  clippings  are  steeped  in  water,  and  washed 
by  the  hand,  and  afterwards  dried  in  the  sun. 

In  using  the  shears,  they  should  be  held  as  closely  as  possible  to 
the  body  of  the  animal,  with  their  points  a  little  elevated.  Every 
stroke  of  the  shears  should  be  short  and  narrow,  to  make  a  clean  clip. 
The  clips  of  the  shears  appear  in  concentric  rings  round  the  body  of 
the  sheep.  The  oil  of  the  wool  assists  the  action  of  the  shears,  and 
they  are  kept  sharp  by  a  whetstone. 

Different  names  are  again  applied  to  the  sheep  after  being  shorn. 
They  are  now  shearlings — shearling  wethers,  shearling  ewes,  and 
shearling  tups,  or  rams.  But  it  is  also  usual  to  apply  other  names  to 
them,  the  wethers  being  frequently  termed  dinmonts,  and  the  ewres 
gimmers. 

The  ewes,  or  gimmers,  are  kept  on  the  pastures  during  the  second 
season,  and  such  as  are  intended  for  breeders,  receive  the  ram  at  the 
proper  season.  The  wethers,  or  dinmonts,  are  fit  for  the  butcher 
soon  after  being  shorn. 

But  it  is  only  in  the  case  of  the  more  improved  breeds  being  reared, 
and  the  supply  of  food  of  the  best  description,  that  the  dinmonts  are 
thus  disposed  of  at  this  early  period.  More  frequently  they  are  kept 
on  the  farm  for  another  winter,  when  the  management  is  the  same  as 
during  the  first  year.  The  dinmonts,  however,  are  frequently  sold 
fat  before  they  have  completed  the  entire  winter’s  feeding,  and  when 
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not  disposed  of  at  this  period  they  are  soid  after  being  a  second  time 
shorn.  It  is  more  profitable,  however,  to  be  able  to  feed  off  sheep 
when  shearlings,  than  to  retain  them  till  they  are  two  years  old,  and 
this  can  be  easily  accomplished  on  every  arable  farm  on  which  tur¬ 
nips  can  be  cultivated. 

The  details  of  the  rearing  and  feeding  of  sheep  on  arable  farms 
have  now  been  given  at  length.  But  frequently,  instead  of  the  ani¬ 
mals  being  produced  and  fattened  on  the  farm,  the  operations  of  the 
faimei  may  oe  eithei  confined  to  breeding  sheep  and  disposing  of 
them  before  they  become  fat,  to  pass  into  other  hands,  before  they 
come  to  the  butchei  ,  or  they  may  be  confined  to  fattening  sheep, 
always  pm  chasing  the  stock  from  the  breeder.  In  situations,  how- 
evei,  where  the  breeding  and  feeding  of  sheep  can  be  carried  on  with 

equal  advantage,  they  may,  with  economy,  be  combined  on  the  same 
farm. 

But  instead  of  rearing  all  the  animals  to  the  age  of  one  or  two 
years,  the  lambs  are  sometimes  disposed  of  fat  during  the  first  sum¬ 
mer.  In  this  case  they  are  fattened  merely  on  the  milk  of  their 
dams.  In  certain  cases,  however,  the  ewes  are  made  to  produce  the 
lambs  at  those  seasons  which  are  found  to  suit  the  adjacent  markets 
best,  and  the  lambs  are  fed  in  the  house. 

Grass  in  summer,  and  turnips  and  hay  in  winter,  form  the  chief 
food  of  sheep,  and  they  are  seldom  difficult  to  procure  in  favourable 
situations.  In  the  absence  of  turnips,  however,  the  different  root 
crops  cultivated  on  the  farm  may  be  substituted  with  advantage.  Salt 
has  been  mentioned  as  beneficial  in  certain  cases  of  disease,  but  it  is 
equally  valuable  as  a  condiment  to  the  animals  in  perfect  health,  and 
should  always  be  supplied  to  them.  When  placed  within  their  reach 
they  will  eagerly  consume  it,  and  after  a  time  they  will  manifest 
greater  anxiety  for  their  daily  supply  of  salt  than  for  their  food. 

The  management  of  sheep  in  mountainous  districts  differs,  in  some 
respects,  from  that  described.  Here  there  is  not  such  an  abundant 
supply  of  food,  nor  is  that  food  of  such  a  superior  quality  ;  a  race  of 
animals  different  from  those  cultivated  on  the  arable  lands  will  there¬ 
fore  be  necessary,  and  in  these  hardiness  of  constitution  will  be  the 
most  valuable  property. 

In  the  case  of  the  mountain  sheep,  the  period  of  putting  the  ram 
to  the  ewes  is  somewhat  later  than  in  the  more  improved  breeds,  in 
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order  that  the  lambs  may  not  be  brought  forth  until  the  season  is 
advanced,  and  the  herbage  well  sprung'up.  Throughout  the  winter 
the  sheep  are  kept  on  the  pasture,  and  during  stormy  weather  they 
have  an  allowance  of  hay,  and  a  few  turnips  when  they  can  be  pro¬ 
duced;  but  hay  generally  forms  the  only  addition  to  the  spontaneous 
productions  of  the  pastures.  When  the  lambing  season  arrives,  the 
same  care  is  necessary  on  the  part  of  the  shepherd  or  attendant,  as 
has  been  described,  and  in  general  more  losses  will  be  sustained  at 
that  period  on  account  of  the  inferior  condition  of  the  ewes,  and  the 
general  debility  which  is  often  seen  after  a  severe  wdnter. 

The  operations  of  castration,  weaning,  and  shearing,  do  not  differ  ^ 
from  those  in  the  case  of  the  more  improved  breeds. 

The  operation  of  smearing  may  be  regarded  as  peculiar  to  the 
mountain  races  of  sheep.  This  is  performed  with  the  view  of  de¬ 
stroying  vermin,  and  protecting  the  animals  from  the  inclemency  of 
the  weather.  It  is,  however,  injurious  to  the  wool,  and  there  is  great 
diversity  of  opinion  regarding  its  efficacy  for  the  purposes  for  which 
it  is  intended.  It  no  doubt  destroys  vermin  and  tends  to  the  pre¬ 
vention  of  cutaneous  diseases.  The  chief  ingredient  in  the  com¬ 
position  is  tar,  and  this  is  the  substance  which  so  much  affects  the 
quality  of  the  wool,  but  it  is  durable,  remaining  until  the  animal  is 
shorn.  The  usual  substances  employed  are  tar  and  butter  in  the 
proportion  of  a  gallon  of  the  former  to  six  pounds  of  the  latter,  and 
this  is  said  to  be  sufficient  for  twenty  sheep.  Combinations  of  tar 
with  other  substances,  are  also  employed,  such  as  oil,  soda,  and  even 
potatoes  boiled  and  pounded,  the  effect  of  which  is  to  render  the  tar 
more  easy  of  separation  from  the  wool. 

Whatever  composition  is  employed  it  is  important  that  it  should 
be  rubbed  in  streaks  on  the  skin,  without  daubing  the  wool,  as  the 
heat  of  the  skin  increases  its  fluidity.  The  usual  time  for  performing 
the  operation  is  during  the  early  part  of  the  month  of  November,  just 
before  the  severity  of  the  winter  sets  in. 

Vast  numbers  of  sheep  are  reared  on  the  more  elevated  and  moun¬ 
tainous  districts  of  the  country,  and  it  is  fortunate  that  an  animal 
exists  so  well  calculated  for  these  unfavourable  situations  as  the  sheep. 
The  flesh  of  these  is  much  admired  on  account  of  its  superior  quality, 
but  in  most  cases  the  animals  are  fattened  in  some  more  favourable 
situations  than  those  in  which  they  have  been  produced.  Ihey  are 
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indeed  often  reared  in  the  mountains  and  fattened  on  the  arable  lands, 
but,  in  the  latter  situations,  some  of  the  more  improved  breeds  would 
make  a  much  greater  return.  In  the  case  of  the  mountain  breeds, 
the  animals  are  sometimes  four  years  old  before  they  are  disposed  of 
to  the  butcher. 

The  sheep  being  an  animal  subject  to  numerous  diseases,  much 
care  and  circumspection  g,re  necessary  in  the  purchasing  of  these 
animals,  and  this  is  more  especially  necessary  when  any  part  of  the 
stock  purchased  is  intended  for  breeding.  A  sheep  may  be  labouring 
under  incipient  disease  without  much  perceptible  appearance  of  suf¬ 
fering;  but  there  are  certain  appearances  characteristic  of  health,  and 
these  should  be  minutely  observed. 

The  appearances  which  show  the  sheep  to  be  in  a  proper  sound  state 
of  health,  are,  a  rather  wild  or  lively  briskness  ;  a  brilliant  clearness 
in  the  eye  ;  a  florid,  ruddy  colour  on  the  inside  of  the  eyelids,  nostrils, 
and  gums;  a  fastness  in  the  teeth  ;  a  sweet  fragrance  in  the  breath  ; 
a  dryness  of  the  nose  and  eyes;  the  breathing  easy  and  regular;  cool¬ 
ness  in  the  feet ;  dung  properly  formed  ;  coat  or  fleece  firmly  attached 
to  the  skin,  and  unbroken  ;  and  the  skin  exhibiting  a  florid  red  appear¬ 
ance.  When  there  is  a  discharge  from  the  nose  or  eyes  it  indicates 
their  having  taken  cold,  and  should  be  attended  to  by  putting  them 
in  dry  and  warm  situations. 
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!.- — VARIETIES. 

The  different  species  and  varieties  of  the  genus  Sus,  to  which  the 
common  domestic  hog  belongs,  are  now  found  in  almost  every  part 
of  the  globe.  They  are  extremely  prolific,  and  have  accordingly 
spread  over  every  country  into  which  they  have  been  introduced  in  a 
comparatively  short  space  of  time.  The  wild  boar,  from  which  our 
domestic  varieties  are  derived,  is  found  in  most  parts  of  Europe,  and 
Asia,  and  is  very  different  from  the  domesticated  faces.  His  colour  is  a 
brownish  black  all  over  the  body,  with  bristles  hard  and  stiff,  espe¬ 
cially  along  the  spine.  He  is  an  animal  of  great  strength,  and  consi¬ 
derable  activity  ;  but  his  dimensions,  though  large,  do  not  equal  those 
of  some  of  the  domestic  breeds.  For  the  first  three  years  of  his 
life,  he  follows  the  sow,  the  whole  litter  living  in  a  herd  together. 
This  appears  to  be  for  the  purpose  of  mutual  protection  against  their 
enemies,  for  when  attacked,  they  give  each  other  assistance,  the 
strongest  facing  the  danger.  When  the  boar,  however,  attains  his  full 
size  and  strength,  he  ranges  the  forest  alone  and  unsupported,  dreading 
no  single  creature,  not  even  man  himself.  In  a  state  of  nature,  he  is 
said  to  live  forty  or  fifty  years. 

The  varieties  of  the  common  domestic  hog,  Sus  Scrofa ,  produced 
by  cultivation,  are  numerous,  and  differ  in  several  respects  strikingly 
from  each  other.  It  will  be  sufficient,  in  this  place,  to  notice  only  a 
few  of  the  best-defined  breeds,  which  will  sufficiently  illustrate  the 
differences  of  size  and  character  in  these  animals.  The  most  distin¬ 
guished  are  the  following  : 

1.  The  Chinese  Hog. 

2.  The  Berkshire  Hog. 

3.  The  Irish  Hog. 

The  Chinese  hog  is  distinguished  by  the  upper  part  of  its  body 
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being  almost  bare,  and  its  belly  hanging  nearly  to  the  ground.  Its 
legs  are  very  short,  and  its  tail  still  more  disproportionably  short. 
It  varies  in  colour,  being  sometimes  black,  sometimes  white,  some¬ 
times  irregularly  patched  with  black  and  white,  frequently  of  a  dark 
grey,  and  occasionally  of  a  sandy  hue.  The  breed,  as  its  name  im¬ 
ports,  came  originally  from  China,  where  it  still  abounds ;  and  a  si¬ 
milar  race  is  supposed  to  be  diffused  over  New  Guinea  and  the  islands 
of  the  South  Sea. 

Though  the  form  of  the  Chinese  hog  is  good,  and  its  flesh  excel¬ 
lent,  persons  of  delicate  taste  are  apt  to  think  that  it  fattens  somewhat 
too  early.  It  has,  however,  been  a  great  and  undoubted  medium  of 
improvement  of  the  several  races  of  this  animal  in  the  United  King¬ 
dom.  By  a  mixture  of  the  Chinese  black  swine  with  those  of  the 
larger  native  breeds,  a  kind  has  been  produced  possessing  qualities 
superior  to  those  of  either  of  the  parent  stock.  They  are  extremely 
prolific,  are  sooner  fattened  than  the  larger  kinds  upon  a  less  quan¬ 
tity  of  food,  and  they  cut,  when  killed,  to  more  useful  and  convenient 
portions. 

The  finest  of  the  Chinese  breed  are  remarkable  for  the  delicacy  of 
their  appearance,  for  their  thin,  transparent  ears,  their  small  heads, 
and  short  and  slender  legs.  They  are  perhaps  too  small  for  bacon, 
but  for  roasting  and  producing  the  most  delicate  pork  they  stand  un¬ 
rivalled.  The  larger  sorts  of  this  breed  weigh  ten  or  twelve  stones 
when  about  a  year  old,  and  they  may  be  recommended  as  being  suit¬ 
able  for  arable  farms,  and  for  general  cultivation. 

The  Berkshire  breed  is  very  generally  diffused  throughout  England 
and  Scotland,  and  was  one  of  the  first  improved  breeds.  Berkshire 
has  been  long  famous  for  its  improved  and  valuable  breed  of  swine, 
which  has  gradually  spread  over  the  island.  It  is,  in  general,  of  a 
reddish  colour,  with  black  spots,  large  ears  hanging  over  the  eyes, 
short  legs,  small  bones,  and  well  inclined  to  fatten.  The  bacon  pro¬ 
duced  by  this  breed  is  of  a  very  superior  quality,  and  the  animals 
attain  to  a  great  size,  often  weighing  from  forty  to  fifty  stones,  and 
in  some  instances  animals  of  the  Berkshire  breed  have  attained  the 
great  weight  of  a  hundred  stones. 

The  old  Irish  hog  is  now  rarely  met  with,  even  in  the  most  remote 
districts,  a  more  valuable  sort  having,  in  most  instances,  occupied  its 
place.  1  his  breed  is  of  a  large  size  and  coarse  form,  producing  bacon 
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of  a  quality  very  inferior  to  any  of  the  more  improved  breeds  of  the 
country.  It  is  generally  of  slow  growth,  and  requires  a  comparatively 
long  period  to  fatten.  It  was  at  one  time  very  generally  diffused 
throughout  Ireland,  but  within  the  space  of  a  few  years  a  great  im¬ 
provement  has  taken  place  in  consequence  of  the  introduction  of 
some  of  the  more  valuable  breeds,  and  the  crosses  of  these  with  the 
native  Irish. 

Like  the  other  domestic  animals,  a  great  number  of  varieties  and 
sub-varieties  of  the  hog  have  been  produced  by  cultivation  and  cli¬ 
mate.  Crossing  has  also  been  the  means  of  extending  the  number  of 
varieties,  which  are  distinguished  by  the  names  of  the  particular  dis¬ 
tricts  in  which  they  are  produced. 


II.— ANATOMY  AND  PHYSIOLOGY  OF  SWINE. 

The  hog,  physiologically  considered,  differs  in  many  essential  points 
from  the  horse,  the  ox,  or  the  sheep.  The  fat  of  the  hog  differs  from 
that  of  almost  every  other  quadruped,  not  only  in  its  consistence  and 
quality,  but  in  the  mode  of  its  distribution  over  the  body  of  the  ani¬ 
mal.  The  fat  of  those  animals  which  have  no  suet  is  pretty  equally 
mixed  with  the  flesh  ;  in  those  animals  which  have  suet  it  is  found 
only  at  the  extremities  of  the  flesh  ;  but  the  fat  of  the  hog  is  neither 
mixed  with  the  flesh,  nor  collected  at  its  extremities,  but  coveis  the 
animal  all  over,  and  forms  a  thick,  distinct,  and  continued  layei  be¬ 
tween  the  flesh  and  the  skin.  In  this  respect  it  may  be  said  to  re¬ 
semble  the  whale  and  other  cetaceous  animals. 

The  fecundity  of  swine  is  remarkable,  and,  in  this  respect,  they 
form  an  exception  to  two  general,  and,  except  in  this  particular  in¬ 
stance,  perhaps  universal,  laws  of  nature.  Digitated  quadrupeds 
generally  produce  the  most  numerous  progeny,  and,  throughout  the 
whole  circle  of  animated  nature,  the  largest  animals  are  generally  the 
least  prolific  ;  but  to  both  these  general  laws  the  hog  forms  a  remark¬ 
able  exception. 

The  bony  skeleton  of  the  hog  has  considerable  resemblance  to  that 
of  the  other  domestic  animals,  but  differs  materially  in  the  number  of 
the  bones,  and,  also,  in  some  cases,  in  their  peculiar  conformation. 
The  viscera  of  the  trunk  or  body  more  nearly  resembles  that  of  the 
horse  than  of  either  the  cow  or  the  sheep  ;  the  hog,  like  the  horse, 
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having  only  one  stomach,  and  not  being,  therefore,  a  ruminating  ani¬ 
mal  The  venous  and  arterial  system  of  the  hog  is  more  deeply 
seated,  and,  perhaps,  less  fully  developed  than  in  the  case  of  any  of 
the  other  domestic  animals. 


III.- — DISEASES  OF  SWINE. 

The  adage,  that  prevention  is  better  than  cure,  is  more  especially 
applicable  in  the  case  of  swine  than  of  the  other  domestic  animals. 
From  the  great  importance  which  is  now  attached  to  the  veterinary 
science  by  the  landed  interest,  the  diseases  of  horses,  cattle,  and 
sheep  have  been  investigated  with  the  most  patient  research,  and  such 
a  knowledge  of  their  nature  and  treatment  has  been  obtained,  as 
amply  to  reward  the  labours  of  those  engaged  in  the  study.  The 
diseases  of  swine,  however,  have  not  been  investigated  with  the  same 
research  and  assiduity,  and  little  is  accordingly  known  of  their  nature 
and  treatment.  This  arises,  in  a  great  measure,  from  the  peculiarity 
of  structure  which  has  just  been  noticed,  and  also  partly  from  the  cir¬ 
cumstances  of  these  animals  being  considered  as  a  subordinate  species 
of  live-stock,  and  unworthy  of  the  same  minute  attention  which  has 
been  paid  to  the  others.  But  it  is  fortunate  that  the  maladies  to  which 
they  are  subject  are  not  numerous,  and,  under  proper  management, 
a  diseased  condition  rarely  occurs. 

When  food  is  supplied  to  swine  in  unlimited  quantities,  they  occa¬ 
sionally  suffer  much  from  indigestion,  caused  by  a  surfeit  of  food 
being  consumed.  This  occurs  more  frequently  when  they  are  not 
regularly  supplied  with  food  at  stated  intervals  5  for  when  the  animals 
have  been  kept  long  without  food,  they  are  more  liable  to  suffer  from 
a  surfeit,  their  appetite  being  then  voracious,  and  seldom  satisfied 
until  an  undue  quantity  of  food  has  been  consumed.  The  remedy 
consists  in  supplying  the  animals  with  food  at  regular  intervals,  and 
observing  that  an  undue  quantity  is  not  given  at  a  time. 

Swine  also  suffer,  in  some  cases,  from  eruptions  of  the  skin,  which 
usually  break  out  first  on  their  ears,  and,  if  not  attended  to,  some¬ 
times  spread  over  the  body  in  cutaneous  pustules,  occasionally  violent 
itchings,  and  finally  scabs.  These  arise  more  frequently  from  want  of 
proper  ventilation  and  attention  to  cleanliness  in  their  styes  than  from 
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any  other  cause,  though  they  sometimes  also  occur  from  the  animals 
being  fed  too  high  on  heating  food,  and  sometimes  from  the  opposite 
effect  of  starvation.  On  the  first  appearance  of  eruptions,  small  doses 
of  sulphur  and  nitre  mixed  with  their  food  will  speedily  restore  the 
skin  to  its  natural  state.  When  the  disease  has  proceeded  to  such  an 
extent  as  to  produce  ulceration,  the  parts  should  be  well  rubbed  with 
a  composition  of  oil  and  tar. 

The  measles  frequently  attack  these  animals,  but  they  seldom  prove 
fatal.  The  commencement  of  the  disease  is  attended  by  languor  and 
decline  of  appetite,  followed  by  small  pustules  in  the  throat,  together 
with  red  and  purple  eruptions,  more  distinct  after  death  than  during 
the  life  of  the  animal.  The  disease  is  generally  said  to  be  removed 
by  administering  small  quantities  of  the  sulphuret  of  anatomy  in  the 
food. 


IV _ THE  RE4RING  AND  FEEDING  OF  SWINE. 

These  animals  arrive  early  at  maturity.  The  sow  is  fit  to  receive 
the  male  when  little  more  than  eight  months  old,  and  the  latter  is 
capable  of  propagating  his  species  at  the  same  early  period  ;  but  nei¬ 
ther  of  them  should  be  allowed  to  be  used  for  the  purposes  of  breed¬ 
ing  until  they  have  completed  their  first  year,  and  the  male  should  be 
admitted  only  to  a  limited  number  of  females  for  some  time  after. 
The  period  of  gestation  in  the  sow  is  about  sixteen  weeks.  The 
number  of  young  produced  at  a  birth  varies  from  five  to  ten  or 
twelve,  or  sometimes  even  to  eighteen  or  twenty,  and  two  litters  are 
produced  in  the  year,  or  even  five  in  two  years.*  She  is  ready  to 

*  Some  curious  calculations  have  been  made  to  show  the  extraordinary  proli¬ 
ficacy  of  these  animals.  The  celebrated  Vauban  formed  a  calculation  to  show 
the  probable  production  of  an  ordinary  sow  during  the  space  of  ten  years,  and  in 
it  he  did  not  comprehend  the  male  pigs,  though  these  may  reasonably  be  pre¬ 
sumed  to  be  equally  numerous  with  the  females.  The  average  number  produced 
he  estimated  at  six  pigs  to  each  litter,  which  is  certainly  low  enough,  and  the  re¬ 
sult  he  obtained  for  the  product  of  a  single  sow  in  eleven  years,  which  are  equi¬ 
valent  to  ten  generations,  was  the  astonishing  number  of  6,434,838  pigs.  He 
further  observes,  that  were  the  calculations  extended  to  the  twelfth  generation, 
the  result  would  have  been  as  great  a  number  as  all  Europe  would  be  capable  of 
supporting  ;  and,  extended  to  the  sixteenth  generation,  it  would  abundantly  peo¬ 
ple  the  globe _ Quarterly  Journal  of  Agriculture ,  vol,  iii.  p.  37. 
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receive  the  male  soon  after  the  birth  of  her  young,  but  the  period  of 
impregnation  should  be  regulated  by  that  at  which  it  is  desirable  the 
young  should  be  produced.  This  should  rarely  take  place  in  the 
winter  season,  as  the  young  animals  are  exceedingly  delicate,  and 
thrive  slowly  in  cold  weather.  When  two  litters  are  produced  in  the 
season,  which  is  tne  usual  practice  where  breeding  sows  are  kept,  the 
periods  of  impregnation  should  be  about  the  beginning  of  October, 
and  the  beginning  of  April,  as  the  young  will  then  be  produced  in 
February  and  August,  so  that  the  last  litter  will  have  gained  full 
strength  before  the  approach  of  winter. 

The  pregnant  sow  should  be  separated  from  the  herd,  but  it  is 
better  that  she  be  allowed  a  certain  portion  of  the  yard  for  walking 
about  and  exercise  than  entirely  confined.  The  period  of  bringing 
forth  will  be  generally  indicated  by  the  animal  carrying  straw  in  her 
mouth  to  make  her  bed  some  time  previous,  and  she  must  then  be 
well  littered  with  short  straw ;  for,  when  profusely  littered  with  long 
straw,  the  young  pigs  are  liable  to  be  injured  or  killed  by  the  mother 
while  they  are  nestling  under  the  straw  unperceived.  The  young 
animals,  being  extremely  tender,  are  liable  to  be  destroyed  imme¬ 
diately  after  their  birth  by  the  motions  of  the  dam  ;  and  to  guard  against 
this,  they  should  be  attentively  watched  at  this  period,  and  the  young 
ones  removed  from  her  as  they  are  brought  forth.  In  some  instan¬ 
ces, -the  sow  would  destroy  her  own  young  if  unrestrained;  and,  in 
ail  cases  when  any  of  the  other  grown  stock  are  admitted  at  this  pe¬ 
riod,  they  generally  manifest  their  carnivorous  propensity  by  destroy¬ 
ing  and  consuming  the  young  pigs. 

During  the  hist  and  second  day  after  the  birth  of  the  young,  or 
until  they  acquire  strength,  they  should  be  removed  from  the  dam, 
and  only  occasionally  admitted  to  suck.  While  nursing,  she  should 
be  well  fed,  and  the  pigs  accustomed  to  feed  from  a  trough  on  milk, 
whey,  or  any  liquid  food,  mixed  with  a  little  meal  or  bran.  The 
males  may  be  castrated  when  about  a  month  old,  and  alike  operation, 
though  not  absolutely  necessary,  may  be  performed  at  the  same  age, 
on  such  of  the  females  as  are  not  intended  for  breeding-. 

The  period  of  weaning  is  regulated  by  the  manner  in  which  the 
young  pigs  have  been  fed  ;  and,  when  they  have  been  liberally  sup¬ 
plied  with  food,  it  need  not  be  deferred  longer  than  six  or  seven 

weeks;  for  when  the  period  of  weaning  is  delayed  long  after  this, 
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the  sow  will  be  in  low  condition  as  the  time  of  bringing  forth  her 
young  again  approaches.  When  weaned,  the  young  pigs  should  be 
fed  three  times  a  day  on  nutritious,  and  chiefly  farinaceous  food, 
combined  with  milk  or  whey ;  and,  in  a  few  weeks,  they  will  consume 
the  ordinary  roots  cultivated  upon  the  farm.  In  some  instances,  the 
young  pigs  are  disposed  of  while  they  are  sucking,  especially  when 
the  number  brought  forth  is  greater  than  the  dam  can  perfectly  sup¬ 
port  ;  and,  when  intended  for  being  killed,  they  are  then  termed 
porkers,  or  roasters. 

The  young  pigs,  after  being  weaned,  are  sometimes  allowed  to  go 
at  large  through  the  pastures,  and  have  to  depend  on  these  chiefly  for 
their  food.  In  this  case,  they  do  great  injury  to  the  fields,  by  digging 
up  and  otherwise  destroying  the  surface ;  and  although  this  is  pre¬ 
vented,  in  a  great  degree,  by  slitting  the  cartilage  in  front  of  the 
nose,  with  which  they  turn  up  the  soil,  yet  they  still  effect  more  or 
less  injury  to  the  pastures,  and  the  fences  of  the  fields  in  which  they 
are  confined.  The  more  approved  practice  is  to  confine  them  in 
their  pens^  or  styes,  allowing  them  occasionally  to  go  through  the 
feeding  yard,  to  pick  up  any  refuse  of  the  food  of  other  animals 
scattered  through  it  ;  and,  in  addition  to  this,  they  are  supplied  with 
a  little  green  food,  as  tares  or  clover  during  summer,  and  turnips  or 
potatoes  during  winter.  In  this  manner,  they  are  supported  in  toler¬ 
ably  good  condition  at  very  little  expense,  until  the  period  for  fatten¬ 
ing  them  off  for  the  butcher  arrives,  when  they  are  to  be  supplied 
with  better  food. 

The  food  of  swine,  whether  with  a  view  to  growing  or  fattening,  is, 
of  course,  regulated  in  a  great  measure  by  the  situation  and  circum¬ 
stances  of  the  farm.  The  cottager’s  pig  must  be  contented  with  the 
scanty  offals  of  his  kitchen  and  dairy,  the  produce  generally  of  a 
single  cow.  Towards  the  end  of  autumn,  a  few  potatoes  are  added 
for  the  purpose  of  preparing  it  for  slaughter,  and  perhaps  a  little 
meal  is  mixed  with  boiled  or  steamed  potatoes  for  a  week  or  two 
before.  Such  pigs,  however*  often  thrive  amazingly,  make  themselves 
moderately  fat,  and  form  a  most  valuable  addition  to  the  winter  stores 
of  their  owners.  But,  on  farms  of  greater  extent,  a  sufficient  supply 
of  food  can  be  raised,  and  they  are  abundantly  supplied  with  green 
food,  in  addition  to  the  offal  of  the  farm-yard. 

The  food  of  swine  may  be  of  a  more  varied  character  than  that  of 
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any  other  animal.  Every  kind  of  animal  refuse,  as  that  of  the  dairy 
and  kitchen,  is  eagerly  consumed  by  them,  and  in  every  case  forms 
a  portion  of  their  food.  Roots  of  the  different  kinds  cultivated  on 
the  farm  are  eaten,  raw  or  boiled;  but  the  hog,  not  being  a  rumi¬ 
nating  animal,  derives  more  advantage  from  boiled  or  steamed  food, 
especially  in  the  case  of  roots.  Ail  kinds  of  farinaceous  substances, 
as  the  seeds  of  the  different  kinds,  form  a  nutritious  and  valuable, 
though  lather  expensive  food;  and  brewer’s  grains,  and  wash  of  the 
distillery,  form  the  best  food  that  can  be  given  to  them.  They  feed 
on  gieen  mod  of  all  kinds,  such  as  tares,  clover,  lucern,  and  cabbages  ; 
and  these  substances  are,  accordingly,  employed  for  feeding  them  in 

summer,  and  are  well  adapted  to  the  purpose,  though  to  fatten  them 
m 01  e  nutritious  food  will  be  required. 

It  is,  however,  of  importance,  that  they  should  be  at  all  times 
liberally  supplied  with  food,  and  that  too  at  stated  periods.  They 
ougnt  to  be  ted  three  times  in  the  day,  and  the  troughs  in  which  the 
food  is  placed  should  be  emptied  before  a  fresh  supply  is  given,  and 
washed  out  occasionally,  so  as  to  keep  them  perfectly  clean.  ^Although 
the^hog  delights  to  wallow  in  the  mire  during  the  heat  of  the  day,  he 
prefers  a  clean  and  dry  bed  ;  and  his  food  should  also  be  supplied  in 
a  clean  trough.  In  supplying  these  animals  with  food,  it  is  better  that 
it  be  of  a  varied  kind,  such  as  alterations  of  liquid  and  solid  food. 

The  flesh  of  the  hog  when  fatted  may  be  disposed  of  in  two  ways. 
The  one  is  to  yield  pork,  and  the  other  to  produce  bacon.  When 
the  former  of  these  methods  is  adopted,  which,  indeed,  is  usually  the 
most  convenient  for  the  farmer,  the  animals  are  fatted  at  a  much  ear¬ 
lier  age  than  when  intended  for  bacon.  In  the  former  case,  the  age 
seldom  exceeds  six  or  eight  months,  and  in  the  latter  ten  or  twelve. 

When  the  substances  employed  in  fattening  have  been  succulent 
lathei  tnan  nutritious,  the  flesh  will  be  much  improved  by  feeding 
with  bran-meal,  mixed  with  the  other  food,  for  some  time  previous  to 
killing  the  animals.  Though  advantageous  either  for  pork  or  bacon, 
it  is  more  essential  when  the  object  is  to  produce  bacon,  as  it  tends 
to  haiden  the  flesh,  and  render  it  of  that  mellow  firmness  which  con¬ 
stitutes  the  essential  property  of  fine  hams  and  bacon.  Some  time 
previous  to  the  period  of  killing  the  animal,  therefore,  the  food  may 
consist  of  about  two-thirds  of  steamed  potatoes,  or  other  roots,  and 
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one-third  of  ground  pease,  barley,  oats,  or  bran,  enlarging  the  quan¬ 
tity  of  farinaceous  food  as  the  animal  fattens. 

An  important  department  in  relation  to  the  management  of  swine, 
is  the  preservation  of  the  flesh  after  the  animals  are  killed.  In  the 
case  of  pickling  pork,  the  carcass  is  cut  in  pieces,  and  packed  up  in 
vessels,  containing  from  one  to  two  hundred  weight.  A  solution  of 
salt  in  water  is  prepared  strong  enough  to  swim  an  egg,  which  is  to 
be  boiled,  and  as  soon  as  it  has  cooled  again,  it  is  poured  on  the  pork, 
so  as  to  cover  it.  The  vessel  is  now  closed  up  by  fastening  in  the 
top,  and  the  pork  is  ready  for  market.  In  this  state,  it  may  be  pre¬ 
served  for  two  or  three  years,  and  it  is  said  to  improve  in  flavour 
during  that  time. 

But  the  more  general  application  of  the  flesh  of  the  hog,  at  least 
that  portion  consumed  on  the  farm,  is  for  the  purpose  of  bacon.  In 
this  case,  the  hams  or  legs  are  separated  from  the  flitches  or  sides, 
as  close  to  the  latter  as  possible  without  injuring  their  appearance. 
The  body  is  then  separated  from  the  head,  and  cut  longitudinally  in 
the  direction  of  the  back-bone,  and  then  transversely  between  the 
second  and  third  ribs.  The  hams  and  flitches  are  then  laid  on  boards, 
sprinkled  with  saltpetre,  and  covered  with  salt,  and  it  is  better  that 
the  salt  be  well  rubbed  in  by  the  hands.  They  are  to  be  placed  after¬ 
wards  in  a  cool  place,  and  in  this  state  they  lie  about  a  week,  after 
which  they  should  be  turned,  and  an  additional  quantity  of  salt 
sprinkled  over  them.  In  about  two  or  three  weeks  from  the  period 
of  the  first  salting,  they  are  hung  up  in  the  chimney  of  the  kitchen, 
or  in  a  smoke-house  to  dry.  The  usual  practice  of  preserving  bacon 
and  hams  on  the  farm  is  to  dry  them  in  the  farmer’s  kitchen,  where 
the  fuel  is  turf  or  wood  ;  but,  on  the  large  scale,  houses  are  con¬ 
structed  expressly  for  the  purpose. 

In  Westphalia,  and  several  other  places  celebrated  for  the  flavour 
of  the  hams  produced,  sugar  is  commonly  employed  in  curing,  in  the 
proportion  of  about  one  pound  of  sugar  to  three  of  salt,  and  two 
ounces  of  saltpetre.  The  sugar  assists  in  preserving  the  meat,  ren¬ 
ders  its  fibre  mellow,  and  corrects  the  extreme  pungency  which  is 
often  occasioned  by  the  too  free  use  of  salt.  In  every  case,  after  the 
hams  and  flitches  have  remained  hanging  a  sufficient  time  to  dry  them, 
they  are  taken  down,  and  packed  up  in  seeds  from  the  mill,  or  saw- 
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dust,  in  which  they  remain  until  they  are  required  for  use.  The 
proper  period  for  curing  bacon  is  during  the  cold  months  of  winter. 

The  rearing  and  fattening  of  swine  form  an  important  part  of  the 
labours  of  the  farm,  and  the  animals  are  known  to  make  a  more  pro¬ 
fitable  return  for  the  quantity  of  food  consumed,  than  any  of  the 
other  live-stock.  The  flesh  forms  a  chief  part  of  the  animal  food  of 
the  labouring  classes,  and  is  nutritive  and  well  calculated  for  such  as 
are  engaged  in  active  labour.  From  its  ready  reception  of  salt,  it  is 
better  calculated  for  long  preservation  than  that  of  any  other  animal. 
It  is,  however,  doubted  by  many  competent  judges,  whether  swine 
form  a  profitable  stock,  when  supported  on  food  requiring  to  be  raised 
especially  for  that  purpose.  Their  chief  advantage  consists  in  their 
being  nourished  by  w7hat  would  otherwise  either  prove  nearly  useless, 
or  be  entirely  lost.  A  certain  number  can,  at  all  times,  be  kept  on 
the  farm,  and  fed  on  the  various  kinds  of  refuse ;  and  in  the  case  of 
the  cottager,  the  animal  is  invaluable,  thriving  abundantly  on  the  re¬ 
fuse  of  his  kitchen,  and  making  a  profitable  return  for  what  other¬ 
wise  would  go  to  waste. 


XX.— CAPITAL  REQUIRED  IN  FARMING. 


The  importance  of  capital  in  every  branch  of  industry  is  universally 
acknowledged,  and  in  none  is  it  more  requisite  than  in  farming. 
When  there  is  any  deficiency  in  that  important  particular,  the  farmer 
cannot  derive  an  adequate  profit  from  his  exertions,  as  he  would  ne¬ 
cessarily  be  frequently  obliged  to  dispose  of  his  crops  at  an  improper 
season  to  procure  ready  money  ;  and  it  would  restrain  him  from 
making  advantageous  purchases,  even  when  the  most  favourable  oppor¬ 
tunities  occurred. 

The  amount  of  capital  which  it  is  necessary  that  the  farmer  should 
possess  partly  depends  on  the  customary  degree  of  credit  in  the 
country.  The  farmer  does  not  usually  pay  ready  money  for  all  the 
commodities  he  requires,  but  trusts  to  that  degree  of  credit  which  is 
common  in  his  business.  And  the  same  remark  applies  to  almost 
every  class  of  traders  in  this  country.  A  merchant  rarely  limits  his 
trade  to  the  extent  of  his  ready  money,  but  trusts  to  that  degree  of 
confidence  which  exists;  and,  in  this  way,  much  of  the  trade  of  the 
country  is  carried  on.  In  like  manner,  the  farmer  may  not  find  it 
necessary  to  possess  all  the  capital  which  would  be  required  were  he 
to  pay  for  every  thing  ;  yet  the  nearer  his  funds  approach  to  this  con¬ 
dition,  the  greater  will  be  his  security.  Too  many  engage  in  exten¬ 
sive  farming  on  a  loose  and  imperfect  estimate  of  the  funds  required, 
and  find,  when  too  late,  that  they  have  miscalculated  their  means* 
While,  therefore,  it  cannot  be  contended  that  a  farmer,  who  lives  in 
a  country  where  credit  is  the  soul  of  commerce,  is  not  to  avail  him¬ 
self  of  this  benefit,  yet  he  must  be  careful  not  to  miscalculate  its 
effects ;  and  at  all  events,  and  like  every  prudent  man,  he  must  make 
himself  acquainted  with  the  real  amount  of  his  pecuniary  obligations. 
This  is  the  true  principle  on  which  the  capital  required  for  the  farm 
should  be  computed.  The  sum  to  be  determined  is  that  which  the 
farmer  has  to  advance,  before  a  quantity  of  produce  is  raised  upon 
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the  farm  sufficient  to  replace  the  advance,  and  supposing  all  payments 
to  be  in  money.* 

But  the  amount  of  necessary  advances  differs  greatly  according  to 
the  nature  of  the  farm,  the  mode  of  management  to  be  pursued 
upon  it,  the  period  of  entry  and  the  time  of  paying  rents,  the  man¬ 
ner  of  paying  labourers,  and  a  multitude  of  circumstances  dependent 
on  local  practice.  So  various  are  the  soils  and  situations  of  farms, 
that  one  system  of  husbandry  is  inapplicable  to  all.  There  are  ara¬ 
ble  farms  and  pastoral  farms;  the  former  requiring  a  quantity  of 
live-stock  chiefly  for  labour,  and  the  latter  a  still  greater  number  of 
live-stock,  but  chiefly  for  feeding  and  breeding.  But  the  state  of  a 
wholly  arable  farm,  and  that  of  a  wholly  pastoral  one,  are  so  widely 
different,  that  there  are  few  circumstances  which  are  common  to  both, 
and  upon  which  could  be  constructed  a  formula  by  which  a  calcula¬ 
tion  may  be  formed  of  the  amount  of  their  respective  capitals.  This 
would  pre-suppose  a  mathematical  precision  to  which  no  matter  of 
husbandry  is  perhaps  entitled.  After  all,  however,  the  instances  ad¬ 
duced  are  extreme  ones,  and  although  we  cannot  employ  the  terms 
of  a  formula  to  acquire  what  we  desire,  there  is  such  a  precision  at¬ 
tending  the  subject  as  will  warrant  us  in  forming  a  common  standard 
to  which  every  other  instance  of  the  kind  may  be  referred. 

We  have  already  seen  that  there  is  a  fixed  rotation  of  cropping  to 
be  practised  on  every  soil,  according  to  its  nature,  which  distributes 
the  various  kinds  of  crops,  whether  white  or  green,  equally  over  the 
farm.  These  remarks  apply  to  arable  farms.  But  live-stock  as  well 
as  corn  crops  are  raised  upon  arable  farms.  To  obtain  an  equal  ad¬ 
vantage  from  the  live-stock  as  from  the  crops— to  unite,  as  it  were, 
the  extremes  of  an  arable  and  pastoral  farm, — the  one  is  intimately 
blended  with  the  other.  The  live-stock  are  reared  up  on  the  farm 
through  the  assistance  of  one  portion  of  the  series,  and  this  graft¬ 
ing  of  live-stock  upon  the  alternate  system  constitutes  what  is  termed 
the  mixed  system  of  husbandry,  f 

Before  live-stock  can  be  profitably  disposed  of,  they  must  remain 
a  certain  time  upon  the  farm.  This  has  the  effect,  in  most  instances, 
of  extending  the  series,  as  to  the  period  of  one  of  the  green  crops— 

*  Elements  of  Practical  Agriculture. 

f  Quarterly  Journal  of  Agriculture,  vol.  iii. 
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the  grass — in  the  alternate  system.  This  extension  of  the  rotation 
is  not  found  detrimental  in  any  degree  ;  but,  on  the  contrary,  it  is 
beneficial  to  the  land,  to  the  live-stock,  and  to  the  succeeding  grain 
crop  :  to  the  land,  in  receiving  manure  for  one  year  more  at  least 
from  the  live-stock;  to  the  live-stock,  by  the  exhibition  of  the  rich 
feeding  pastures  in  the  second  year,  and  subsequent  years  of  the  ro¬ 
tation  ;  and  to  the  succeeding  crops,  in  luxuriating  in  a  richer  sward, 
and  less  exhausted  soil.  This  mixed  system  is  now  the  most  ap¬ 
proved  one  in  the  agriculture  of  the  United  Kingdom. 

The  circumstances  under  which  land  may  be  occupied  being  so 
various,  it  then  becomes  necessary,  in  calculating  the  amount  of  capi¬ 
tal  required  in  any  case,  to  limit  the  calculation  not  only  to  soil  of  a 
particular  quality  but  also  to  a  given  extent  of  land  managed  in  a  pe¬ 
culiar  manner.  In  the  following  calculation,  therefore,  the  assump¬ 
tion  is  made  of  a  farm  suited  to  the  five-course  rotation,  and  on  which 
the  mixed  system  of  husbandry  is  practised-;  and  as  it  is  necessary  to 
fix  upon  a  certain  size  of  farm,  in  order  to  ezhibit  a  determinate  value 
of  the  stocking  required,  a  farm  of  100  acres  is  selected  as  being  one 
of  medium  extent  in  this  country.  On  a  farm  of  this  size,  managed 
according  to  the  rotation  mentioned,  there  will  be — 

20  acres  in  corn,  namely,  oats. 

20  acres  in  green  crop,  namely — 

16  acres  in  turnips,  beet,  and  carrots. 

3  acres  in  potatoes. 

1  acre  in  beans. 

20  acres  in  corn,  sown  with  clover  and  grass  seeds. 

20  acres  in  young  grass. 

20  acres  in  grass  in  its  second  year,  for  pasture. 

In  the  enumeration  of  implements  and  live-stock  required  for  the 
farm,  it  will  be  necessary  to  attach  the  price  of  each,  as  conveying  an 
idea  of  the  money  value.  Prices  are,  it  is  true,  apt  to  vary  ;  but  if 
those  of  the  present  date  are  taken,  they  can  form  a  sort  of  standard 
to  which  comparative  reference  can  be  made  at  any  future  period. 
It  will  be  necessary  to  insert  the  prices  of  live-stock  as  if  they  had 
been  purchased  in  the  public  market ;  and  those  of  the  implements 
as  if  they  had  been  ordered  quite  new  from  the  manufacturer;  but 
should  any  of  the  articles  be  purchased  at  sales  of  farming  stock,  al¬ 
lowances  must  be  made  according  to  circumstances.  Prices,  too,  are 
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various  in  different  parts  of  the  kingdom  depending  in  some  degree  on 
the  quality  of  materials  and  workmanship,  but  it  is  conceived  that  the 
annexed  list  will  apply  to  Ireland  generally,  without  any  considerable 
inaccuracy,  it  being  the  country  to  which  they  have  especial  reference. 
To  make  the  calculations  applicable  to  either  England  or  Scotland, 
more  especially  the  former,  a  considerable  addition  to  the  various 
items  must  be  made,  labour,  and  the  consequent  cost  of  production, 
being  much  higher  in  these  countries.  The  same  also  holds  good  in 
all  calculations  of  the  expenditure  of  the  farm. 

The  period  of  entry  is  assumed  to  be  on  the  1st  of  November,  as 
being  the  usual  period  of  entering  upon  the  occupancy  of  land  in  this 
country.  Whitsunday  is  the  general  period  of  entry  over  a  large 
portion  of  England  and  Scotland.  The  latter  period  is  certainly 
more  agreeable  for  the  removal  of  furniture  and  other  articles  to  a 
distance ;  but  the  month  of  November  may  be  truly  said  to  be  the 
commencement  of  the  farmer’s  year.  By  this  time  the  labours  of 
the  harvest  have  been  concluded,  and  the  produce  of  the  land  secured  ; 
and  he  is  then  proceeding  to  prepare  the  ground  for  the  crop  of  ano¬ 
ther  season.  Assuming  this,  then,  to  be  the  period  of  entry,  his  first 
crop  will  not  be  available  until  the  termination  of  the  first  year,  and 
we  must  therefore  in  the  calculation  of  capital  reckon  all  charges 
attending  the  farm  during  this  time,  deducting,  of  course,  any  sales 
that  may  be  made. 


I - IMPLEMENTS. 

The  first  calculation  to  be  made  with  respect  to  the  implements  of 
the  farm  relates  to  the  number  of  ploughs  required,  as  upon  this  de¬ 
pends  the  number  ,of  horses  to  be  employed.  For  a  farm  of  the 
extent  of  that  on  which  these  calculations  are  founded,  two  pairs  of 
horses  will  be  required  ;  the  number  of  ploughs  will  accordingly  be 
two,  and  that  of  harrows  and  various  other  implements  in  propor¬ 
tion  : 

2  Iron  ploughs,  at  £4 . .  £8  0  0 

2  Pairs  of  angular  wooden  harrows,  at  £l  6s.  .  .  .  .  2  12  0 

1  Roller  •  •  . . .  6  00 


Carried  forward  £16  12  0 
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Brought  forward 

1  Horse-hoe  and  drill-harrow . 

1  Turnip  sowing  machine . 

1  Bean-sower . 

1  Winnowing  machine . 

4  Carts  at  £7 . 

2  Wheel-barrows . 

1  Hand-barrow . 

1  Spade  . 

1  Shovel . 

1  Set  of  draining  tools,  including  spades  and  scoops  .  . 

1  Mattock . 

1  Pick-axe . 

1  Foot-pick  . 

1  Hammer . 

. >  * 

1  Sledge . 

1  Crow  bar  . 

1  Axe . 

2  Saws . 

3  Three-pronged  dung  forks . 

4  Small  three-pronged  forks  for  spreading  dung  and  digging 

potatoes  . 

1  Dung-drag . 

1  Mud-scraper  . . . 

4  Long  two-pronged  forks  for  hay . 

2  Short  forks  for  stables  . 

6  Hay  rakes . 

6  Turnip  hoes . 

1  Turnip  cutter . 

2  Hedge  knives . 

1  Hedge  spade . 

2  Scythes  with  streaks  and  stones . 

4  Reaping-hooks . .  . 

1  Hay-knife . 

2  Weed-hooks . 

2  Long  ladders,  24  and  18  feet . 

2  Short  ladders,  12  and  8  feet  . 

4  Poles  for  marking  off  ridges . 

10  Neck  chains  for  binding  cattle . 

4  Chains  and  neck  straps  for  horses . 


£16 

4 

.  4 
1 

5 

28 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

'  0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


12  0 
0  0 
4  0 

10  0 
0  0 
0  0 
10  0 
4  0 

2  6 
2  0 
12  6 
4  0 

4  0 

7  0 

2  6 
4  0 

6  0 

3  6 

4  6 
10  0 

10  0 
2  6 
2  6 
10  0 
4  0 

6  0 

4  0 
2  0 

5  0 
2  0 

10  6 
4  0 

3  6 

2  0 
10  6 
7  6 

2  0 
12  6 
10  0 


Carried  forward  £69  13  6 
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Brought  forward  . 

£69 

13 

0 

1  Pair  of  sheep-shears . 

• 

0 

3 

0 

1  Probang  . . .  .... 

• 

0 

15 

0 

1  Grindstone  and  frame . . 

0 

15 

0 

1  Weighing  machine  . . 

e 

5 

5 

0 

2  Water  buckets  ............ 

0 

6 

0 

Cart  and  plough  harness  for  4  horses  ...... 

• 

14 

0 

0 

Ropes  for  4  carts  ........ 

0 

12 

0 

Saddle-horse  furniture . . 

4 

0 

0 

1  Corn-chest  ...  ... 

1 

0 

0 

3  Curry-combs . 

0 

3 

0 

3  Brushes  for  stables  ....... 

_ 

0 

7 

6 

3  Mane-combs  ...... 

0 

1 

6 

1  Stable  lantern  ..... 

0 

4 

0 

1  Hand  lantern . 

0 

2 

6 

1  Pair  of  horse-scissors  .......... 

0 

1 

6 

2  Riddles  for  wheat  .... 

0 

5 

0 

2  Riddles  for  oats . 

0 

4 

0 

1  Slap-riddle . 

0 

1 

8 

1  Sieve  .  . 

0 

3 

6 

2  Barn  shovels  . 

0 

4 

0 

1  Barn  sheet . 

0 

10 

0 

1  Barley  hummeller . 

# 

0 

5 

0 

20  Sacks  to  contain  5  bushels  each  .... 

2 

10 

0 

I  bushel  measure  with  strake  .... 

0 

7 

6 

1  Load-barrow  ...... 

. 

0 

10 

0 

1  Barrel  of  tar . 

0 

10 

0 

1  Jar  of  oil . 

0 

5 

0 

2  Stone  troughs  for  pigs  .... 

0 

15 

0 

Churn  and  other  utensils  of  the  dairy . 

• 

5 

5 

0 

Amount  of  Implements 

£109 

4 

8 

Thus  it  appears  that  a  sum  of  £109  4s.  8 d.  will 

be 

required 

procure  the  necessary  implements  for  a  farm  of  one  hundred  acres; 
and  in  this  list  such  only  are  included  as  are  absolutely  necessary. 
The  grubber  and  harrows  for  covering  the  smaller  seeds  are  omitted, 
though  highly  essential  in  many  cases  ;  and  a  number  of  the  smaller 
articles  are  not  included  in  the  list ;  for,  although  indispensable  in  the 
practice  of  farm  management,  they  may  usually  be  procured  on  the 
farm.  The  thrashing-machine  is  likewise  omitted,  being  considered 
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as  a  fixture  of  the  farmery,  not  capable  of  being  removed  at  pleasure. 
On  a  farm  of  the  description  now  under  consideration,  the  thrashing- 
machine  will  be  indispensable,  both  for  economy  and  convenience. 
The  usual  stock  of  implements  of  manual  labour  is  also  not  included, 
as  it  is  expected  the  workmen  will  supply  themselves  with  them. 
When  these  implements  belong  to  the  farmer,  it  is  a  source  of 
annoyance  to  look  after  them,  from  their  being  so  liable  to  be  mis¬ 
laid. 


II _ LIVE-STOCK. 

In  calculating  the  live-stock,  it  is  necessary  to  take  into  consider, 
ation  the  quantity  of  land  destined  for  their  support,  from  which  the 
number  of  each  sort  to  be  kept  is  to  be  ascertained.  The  number  of 
horses  has  already  been  seen  to  be  four,  and  the  extent  of  the  divi¬ 
sion  in  young  grass  necessary  to  produce  hay  and  grass  for  soiling  in 
the  summer  for  them,  may  be  estimated  at  six  acres  ;  so  that  fourteen 
acres  of  this  division,  and  the  whole  of  the  second  year’s  grass,  will 
remain  for  the  sheep  and  cattle. 

The  sheep,  it  has  been  seen,  are  to  be  depastured  on  a  portion  of 
the  young  grass,  and  the  peculiar  circumstances  of  the  farm  alone 
must  determine  the  proportion  of  it  which  is  proper  to  be  devoted  to 
this  purpose.  In  this  calculation  it  may  be  assumed  that  one-half  the 
remainder  of  the  young  grass,  after  supporting  the  horses,  is  to  be 
reserved  for  the  sheep  ;  the  other  half,  or  seven  acres,  being  left  to 
be  cut  for  soiling  for  the  cattle.  The  next  object  of  inquiry,  then,  is 
to  ascertain  the  number  and  kinds  of  sheep  which  seven  acres  of 
young  grass,  with  an  adequate  supply  of  turnips  during  the  winter,  can 
maintain.  It  is  conceived  that  this  will  be  quite  sufficient  for  a 
regular  breeding  of  stock  of  ten  Leicester  ewes,  which,  under  proper 
management,  may  be  supposed  to  produce  such  a  number  of  lambs 
each  year,  that  fifteen  shall  arrive  at  maturity.  These,  as  before 
explained,  are  to  be  liberally  supplied  with  turnips  during  the  first 
winter,  and,  after  being  shorn  in  the  month  of  June,  are  to  be  sold  to 
the  butcher.  The  extent  of  turnips  necessary  for  their  support  for 
six  months  will  be  about  an  acre,  to  which  a  quarter  of  an  acre  may 
be  added  for  the  ewes,  so  that  an  acre  and  a  quarter  of  turnips  are 
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thus  to  be  reckoned  as  the  proportion  required  by  the  sheep,  the 
remainder  being  reserved  for  the  cattle. 

After  providing  for  the  horses  and  sheep  the  extent  of  land  to  be 
appropriated  to  the  cattle  will  be  found  to  be  twenty  acres  of  grass  in 
its  second  year,  seven  acres  of  young  grass  for  soiling,  and  fourteen 
acres  and  three  quarters  in  turnips,  beet,  and  other  roots.  In  assu¬ 
ming  data  for  the  calculations  regarding  the  farm  in  question,  it  has 
been  supposed  to  be  in  a  high  state  of  fertility,  and  of  course,  to 
produce  abundant  crops.  The  proportion,  therefore,  allotted  to  the 
support  of  the  cattle  will,  it  is  conceived,  be  sufficient  to  maintain  a 
breeding  stock  of  ten  cows.  These  will  produce  ten  calves  every 
year,  which,  according  to  the  management  before  described,  are  to  be 
disposed  of  just  before  completing  their  third  year;  so  that  there  will 
be  in  every  November  on  the  farm,  ten  cows,  ten  calves,  ten  one 
year  olds,  and  ten  two  year  olds.  To  this  number  a  bull  might, 
perhaps,  be  added,  but  it  is  to  be  observed,  that  the  size  of  the  farm 
on  which  these  calculations  are  founded  is  too  small,  to  keep  a  bull, 
should  his  services  be  confined  solely  to  the  stock  on  the  farm.  But 
he  may  be  kept  in  certain  cases,  with  great  propriety,  by  agreement, 
for  serving  the  cows  of  the  adjoining  farms.  The  two  year  old  steers, 
after  being  fed  on  turnips  during  the  winter,  will  have  completed  their 
third  year,  when  they  are  to  be  disposed  of  fat.  In  certain  cases  they 
might  have  been  fat  at  the  completion  of  their  second  year,  but  as 
this  course  of  management  is  not  practicable  in  every  case,  it  is  bet¬ 
ter  to  suppose  them  to  be  kept  until  they  are  three  years  old. 

The  remaining  classes  of  live-stock,  the  swine  and  poultry,  present 
little  difficulty,  as  they  quickly  breed  up  the  number  required.  The 
stock  of  swine  may  consist  of  two  breeding  sows  and  a  boar  ;  and  of 
the  poultry,  a  few  of  the  different  kinds  will  be  sufficient. 

Having  now  completed  the  survey  of  the  number  and  kinds  of  live¬ 
stock,  required  for  the  farm,  we  are  prepared  for  an  enumeration  of 
them,  with  the  prices  of  each  : 


4  Work  horses,  at  £15  each 
10  Leicester  ewes  at  £2  . 
15  Hoggets  at  £l  .  .  „ 

1  Ram . 


£60  0  0 

.  £20  0  0 

.15  0  0 

3  0  0 


38  0  0 


Carried  forward  £98  0  0 
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Brought  forward 

£98 

0 

0 

10  Cows,  short  horns,  or  Ayrshires,  at  £10 

.  .  £100 

0 

0 

10  Calves  at  £2  10s.  . 

0 

0 

10  One  year  olds  at  £5 

0 

0 

10  Two  year  olds  at  £9  . 

0 

0 

265 

0 

0 

2  Breeding  sows  at  £2  .... 

0 

0 

1  Boar . 

0 

0 

6 

0 

0 

Poultry . 

2 

0 

0 

Amount  of  live-stock  .  £37 1  0  0 


III.— MAINTENANCE  OF  LIVE-STOCK,  SEEDS,  LABOUR,  ETC. 

On  entering  the  farm,  the  farmer  will  not,  of  course,  make  ad¬ 
vances  for  any  portion  of  the  crop  on  the  land  which  he  does  not 
lequiie  for  the  maintenance  of  his  live-stock.  Such  a  portion  of  oats 
and  hay  must  be  procured  as  will  be  sufficient  for  the  horses  until 
the  food  to  be  afterwards  raised  is  available  ;  but  with  respect  to  the 
turnips  and  other  roots,  it  is  merely  matter  of  convenience  whether 
or  not  they  are  taken  by  the  in-corning  tenant,  as  it  is  optional  whe¬ 
ther  the  stock  of  cattle  and  sheep  is  purchased  at  the  period  of  entry, 
or  in  the  spring,  when  the  grass  is  coming  forward. 

One  of  the  divisions  of  the  farm,  namely,  the  young  grass,  has 
been  sown  by  the  out-going  tenant,  and,  as  he  has  derived  no  benefit 
from  sowing  the  clover  and  grass  seeds,  it  is  to  be  expected  that  the 
in-coming  tenant  will  repay  the  sum  thus  advanced  ;  so  that  the  ex¬ 
tent  of  land  sown  with  clover  and  grass,  for  which  an  advance  is  to  be 
made  the  first  season,  will  be  forty  acres. 

The  different  items  of  expenditure  may  be  stated  as  follows  : 

Oats  for  4  horses,  nine  months,  260  bushels, 

at  25-  3d . £29  5  0 

Hay  for  six  months,  6J  tons,  at  £3  per  ton,  19  10  0 

Straw,  8  tons,  at  £ l  10s .  12  0  0 

— - - -  60  15  0 
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Brought  forward 


Although  the  regular  stock  of  cattle  may  not  be  procured 
until  the  spring,  two  cows  will  be  required  for  supplying  the 
farmer’s  family  with  milk  and  butter.  The  sum  advanced 

for  the  maintenance  of  them  during  the  winter  may  be  as- 
sumed  to  be  : 

Turnips,  §  acre,  £6  . . 

Straw,  5  tons,  at£l  IO5.  ...... 

The  sum  advanced  for  seeds  will  be  : 

Clover  and  grass  seeds  for  40  acres,  at  12s.  6d. 

Seed  oats  for  20  acres,  4J  bushels  to  the  acre 
at  25.  8c? . 

•  •  • 

Turnip  and  Beet  seed,  &c.  for  16  acres,  at  3s. 

Potatoes,  3  acres,  24  bushels  to  the  acre,  at 

Is.  3d . . 

Beans,  1  acre,  3  bushels,  at  65.  per  bushel  . 

Wheat  for  10  acres,  after  potatoes,  beans,  and 
the  portion  of  the  turnip  land  cleared  early 
in  the  season,  3  bushels  to  the  acre,  6s.  .  . 

Barley  for  10  aci'es,  3  bushels  to  the  acre,  at 
35.  6d.  per  bushel . . 

The  amount  of  labour,  &c.,  may  be  assumed  as  follows 
4  Farm  labourers,  12  months,  at  6s.  per  Week,  £62  8  0 

Extra  labour  in  seed-time  and  harvest  ...  25  0  0 
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£60  15  0 


may 

be 

as- 

.  £4 

10 

0 

.  7 

10 

0 

25 

0 

0 

12 

0 

0 

2 

8 

0 

4 

10 

0 

0 

18 

0 

9 

0 

0 

5 

5 

0 

12  0  0 


59  1  0 
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Blacksmith’s  account  for  twelve  months . 

Saddler’s  account,  repairing  harness,  &c . #  j 

Carpenter’s  account  ..........  3 

Incidental  expenses  of  the  farmery  .........  2 

Household  expenses  for  twelve  months  .......  50 

Public  burdens,  &c.  ...  ......  15 

The  full  stock  not  being  kept  during  the  winter,  the  advance 
for  manure  may  be  supposed  to  be  .  .  .  .  .  .  50 

£347 


8 

0 

10 

0 

10 

0 

0 

0 

4 


0 

0 

0 

0 

0 

0 

0 

0 

0 


The  following  abstract  of  expenditure  will  show  the  entire  sum 
advanced  as  capital : — 

1.  Implements  •  .  . . £109  4  8 

2.  Live-stock . 371  0  0 

3.  Maintenance  of  live-stock,  seeds,  labour,  &c.  347  4  0 


Amount  of  outlay  .  .  £827  8  8 

2  Y 
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Those  parts  of  the  produce  of  the  farm  which  have  been  sold 
during  the  first  twelve  months  must  be  taken  into  account.  On  the 
supposition  that  the  full  stock  of  cattle  has  not  been  laid  in  before 
winter,  the  disposable  produce  of  the  farm  for  the  first  twelve  months 
will,  however,  be  small.  It  will  consist  of  pigs,  wool,  and  dairy 

produce. 

The  stock  of  swine  laid  in  at  the  period  of  entry  will  pro¬ 
duce  such  a  number  during  the  season,  that  20  may  be 
♦ 

sold  at  the  end  of  the  year ;  but  in  every  succeeding  year 


double  that  number  may  be  disposed  of. 

20  Pigs,  at  £1  10 s.  each . .  .£30  0  0 

There  will  be  35  fleeces  of  wool  sold  the  first 
season,  namely, 

10  Ewes,  at  6Jlb.  each . .  651b. 

15  Hoggets,  at  7 Jib.  each  .  .  . . 112J 

Making  in  all  .  .  177  Jib. 

177J  lb.  of  wool,  at  Is.  2d.  per  pound . 10  7  1 


Produce  of  the  dairy,  which,  besides  rearing  calves,  may 
be  supposed  to  be  at  the  rate  of  50s.  per  cow  during  the 
season .  25  0  0 

,  Amount  of  produce  sold  £65  7  1 

Amount  of  outlay  during  the  first  twelve  months,  or  until 


the  crop  becomes  available .  827  8  8 

Produce  sold .  65  7  1 


Net  capital  .  .£762  1  7 

The  net  amount  of  capital  required  for  a  farm  of  a  hundred  acres, 
according  to  this  calculation,  appears,  therefore,  to  be  £762  Is.  7d., 
which  is  at  the  rate  of  £7  12s.  5c?.  per  acre;  but  it  is  to  be  remembered, 
that,  for  larger  farms,  the  amount  of  capital  will  not  increase  in  direct 
proportion  to  the  increased  extent  of  the  farm.  Thus,  for  a  farm  of  five 
hundred  acres,  the  necessary  capital  will  be  perhaps  £1  per  acre  less. 
These  calculations,  too,  are  made  on  the  supposition  that  no  rent  is 
paid  until  the  crop  is  available.  The  sum  necessary  for  furnishing  the 
dwelling-house  is  also  to  be  added  ;  for  although  the  propriety  of 
taking  this  item  of  expenditure  in  the  estimate  of  the  profit  or  loss  of 
cultivation  may  be  questioned,  a  farmer  must  furnish  his  house  as 
well  as  stock  his  land. 

It  will  be  observed,  on  a  review  of  the  preceding  details,  that  the 


691 


CAPITAL  REQUIRED  IN  FARMING. 

farm,  respecting  which  these  calculations  are  made,  is  supposed  to  be 
in  a  high  state  of  cultivation,  being  managed  with  especial  reference 
to  the  system  of  agriculture  described  in  this  work,  and  affording  the 
largest  amount  of  produce.  This  circumstance  causes  the  sum  ad¬ 
vanced  for  live-stock  to  be  much  larger  than  it  would  be  under  an 
inferior  system  of  management ;  for,  it  is  evident,  that  the  number 
of  animals  to  be  fed  will  depend  on  the  quantity  of  food  which  can 
be  procured  for  them.  There  are  few  farms  in  the  country  that 
could  not  be  stocked  for  a  much  smaller  sum  ;  but  it  is  to  be  remem¬ 
bered,  that,  if  the  capital  advanced  be  less,  the  returns  will  be  propor¬ 
tionally  diminished. 


2  r  2 


XXI.— EXPENSES  AND  PRODUCE  OF  THE 

FARM. 

The  expenses  and  produce  of  the  farm  will  vary  according  to  circum¬ 
stances  ;  and  in  order  that  a  calculation  may  be  made  conveying  an 
idea  of  them,  it  will  be  necessary  to  fix  on  a  farm  of  a  given  extent, 
managed  in  a  certain  manner.  In  the  following  calculation,  there¬ 
fore,  the  same  data  are  assumed  as  in  calculating  the  capital,  namely, 
that  the  farm  consists  of  a  hundred  acres,  and  that  it  is  managed  in 
the  manner  already  explained. 

For  the  sake  of  convenience,  the  various  items  of  expendituie  on 
the  farm  had  better  be  calculated  in  money.  The  wages  of  labourers, 
however,  may,  and  indeed  often  are,  paid  partly  in  produce,  and 
partly  in  money,  the  payment  in  produce  being  usually  determined 
according  to  quantity,  and  not  variable  in  price  ;  and  this  system  of 
payment  is  alike  advantageous  to  both  farmer  and  labourer.  In  the 
selection  of  labourers,  married  men  are  usually  preferred,  and  in  this 
case  there  should  be  cottages,  with  gardens  attached,  on  the  farm 
for  them.  When  the  labourer  is  supplied  with  a  cottage  and  garden, 
milk,  fuel,  and  a  certain  amount  of  farm  produce,  the  money  pay¬ 
ment  will  be  small. 

The  various  kinds  of  outlay  upon  the  farm  may  be  regarded  as 
rent,  burdens,  seeds,  manures,  labour,  &c. 

Rent  of  100  acres  of  land,  including  tithe, 

at  . . .  •  •  -^15°  0  0 

Burdens,  as  county  cess,  poor  rates,  &c.  .  15  0  0 


Seeds  for  sixteen  acres  of  turnips,  beet,  &c. 


Clover  and  grass  seeds  for  20  acres,  at  12s.  Gd.  12  10  0 


14  18  0 


Carried  forward  .  .£179  18  0 
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Brought  forward  .  Tl79  18  0 

It  may  be  assumed  that  the  whole  land  is 
limed,  once  during  the  first  ten  years  of 
occupancy,  at  the  rate  of  ten  acres  an¬ 
nually:  1000  bushels,  at  4 1 d . £\hl  14  2 

17  14  2 

The  labour  and  other  charges,  as  enumerated 
in  calculating  the  capital  required  for  the 
farm,  will  be  4  farm  labourers,  at  65.  per 


week  . .  62  8  0 

Extra  labour  in  seed-time  and  harvest  .  25  0  0 

Blacksmith’s  account  ........  600 

Saddler’s  account  .  .  1  10  0 

Carpenter’s  work  . .  300 

Incidental  expenses  ........  2100 

— — —  100  8  0 


Amount  of  expenditure  .  .  ^298  0  2 

I  hei  e  dow  remains  to  be  considered,  what,  on  this  calculation, 
may  be  the  annual  return  of  such  a  farm.  This  will  include  the 
vegetable  produce  and  the  live  stock. 

20  acres  of  oats,  at  55  bushels  per  acre  .  .  .  .  1100  bushels. 

The  quantity  consumed  on  the  farm  is 

For  seed . 99 

For  horses  . . 260 

For  hogs,  poultry,  &c . 10 

-  360  bushels. 


Leaves  to  be  disposed  of  .  .  740  bushels. 


10  acres  of  wheat,  at  35  bushels  per  acre 
Deduct  for  seed,  at  3  bushels  per  acre 


350  bushels. 
30 


Leaves  to  be  disposed  of 

10  acres  of  barley,  at  40  bushels  per  acre  . 
Deduct  for  seed,  at  3  bushels  per  acre  . 


320  bushels. 

400  bushels. 
30 


Leaves  to  be  disposed  of  .  .  370  bushels. 

Idle  amount  of  vegetable  produce  of  the  farm  will,  therefore,  stand 
thus : 


740  bushels  of  oats,  at  2s.  6d.  per  bushel  .  .  .  £92  10  0 

320  bushels  of  wheat,  at  5s.  8 d.  per  bushel  .  .  96  0  0 

370  bushels  of  barley,  at  3s.  6d.  per  bushel  .  .  64  15  0 


Carried  forward  .  .  £ 253  5  0 
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Brought  forward  .  .  £253  5  0 

The  return  from  the  live-stock  of  the  farm  will  be  as 
follows : 

The  produce  of  the  dairy,  after  rearing  10  calves, 

may  be  calculated  at  £2  105.  per  cow  .  .  £25  0  0 

40  Pigs  may  be  supposed  to  be  sold  at  £l  .  .  40  0  0 

10  Three-year-okl  steers,  at  £17  each  .  .  .  170  0  0 

15  Two-year-old  sheep,  at  £l  10s . 22  10  0 

Wool  of  10  ewes  and  15  hoggets,  177 gibs.,  at 


Is.  2d.  ............  10  7  1 


272 

17 

1 

526 

2 

1 

From  the  gross  produce  thus  obtained,  . 

.  .  ....  526 

2 

1 

Deduct  the  expenditure  in  money, 

. 298 

0 

2 

And  the  net  return  to  the  farmer  will  be, 

.....  £228 

1 

11 

In  the  preceding  calculations  of  capital,  and  expenses  and  produce, 
it  has  been  assumed  that  the  farm  in  question  is  in  a  high  state  of 
cultivation,  and  consequently  affording  a  large  return  of  produce.  No 
allowance,  is,  therefore,  made  for  outlay  in  improvements,  as  fencing, 
draining,  building,  or  other  items  of  expenditure,  not  necessarily 
connected  with  the  cultivation  of  the  land;  though  improvements 
of  the  kind  will  be  constantly  going  forward  to  a  greater  or  less 
extent,  in  almost  every  situation.  In  calculating  the  nett  amount 
of  profit  produced  by  farming,  it  will,  therefore,  be  necessary  to  take 
such  items  of  expenditure  into  account,  as  they  will  be  so  much  of  a 
direct  tax  on  the  farmer’s  profit.  Although  we  have  no  doubt  that 
the  preceding  returns  will  be  made  in  cases  analogous  to  the  data  as¬ 
sumed  ;  yet,  taking  the  general  circumstances  of  the  country,  as  re¬ 
garding  soil  and  situation,  into  consideration,  one  half  of  the  return 
in  question  may  be  regarded  as  nearer  the  actual  average  produce. 
The  system  of  cultivation  must  also  be  economical,  and  the  produc¬ 
tion  of  grain  be  regarded  as  subsidiary  to  the  rearing  and  feeding 
of  live  stock.  In  the  management  of  cattle,  too,  the  soiling  system 
must  be  carried  into  operation  so  far  as  the  circumstances  of  the 
farm  will  admit. 

In  the  present  state  of  our  knowledge  of  the  productive  powers 
of  the  soil,  we  can  scarcely  form  an  idea  of  what  may  yet  be  effected 
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in  increasing  its  fertility.  Defective  as  our  system  of  cultivation 
assuredly  is,  in  many  respects,  the  produce  of  the  land  has  been 
more  than  doubled  within  the  last  half  century  ;  and  when  this  has 
been  accomplished  without  any  great  departure  from  the  system  of 
our  ancestors?  the  most  cheering  results  may  be  anticipated  from 
the  great,  and  almost  universal  attention  now  directed  to  agricultural 
improvement. 
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WORKS  PUBLISHED 


BY  WILLIAM  CURRY,  JUN.,  AND  CO., 

DUBLIN. 


THE  IRISHX  FARMER’S  MAGAZINE. 

Monthly.  Price  Is, 


THE  IRISH  FARMER’S  REGISTER, 

ANDO 

JOURNAL  OF  PRACTICAL  AGRICULTURE. 

CONDUCTED  BY 

EDMUND  MURPHY, 

Landscape  Gardener. 

Monthly,  Price  Qd. 


THE  IRISH  FLORIST’S  REGISTER. 

CONDUCTED  BY 

EDMUND  MURPHY. 

Monthly.  Price  6d. 


A  PHILOSOPHICAL  AND  STATISTICAL  HISTORY  OF  THE  INVENTIONS  AND 
CUSTOMS  OF  THE  ANCIENTS  AND  MODERNS  IN  THE  USE  AND 

MANUFACTURE  OF 

INEBRIATING  LIQUORS, 

With  the  present  practice  of  Distillation,  in  all  its  varieties.  The  whole  in¬ 
terspersed  with  interesting  Anecdotes,  illustrative  of  the  Manners  and  Customs 
of  the  different  nations  of  the  world,  &c.  &c. 

BY  SAMUEL  MOREWOOD,  ESQ., 

Collector  of  Excise. 

One  large  volume,  8vo.  with  numerous  Engravings,  16s.  cloth. 


FLORA  IIIBERNICA, 

Comprising  the  Phenogamous  Plants,  Ferns,  Caraceae,  Musci,  Hepatic®,  Li- 
chenes,  and  Algae  of  Ireland,  arranged  according  to  the  Natural  Order  ;  with  a 
Synopsis  of  the  Genera  according  to  the  Linnaean  System. 

BY  JAMES  TOWNSEND  MACKAY,  M.R.I.  A.,  &c.  &c. 

8vo.  1 6s.  cloth. 


WORKS  PUBLISHED  BY  W.  CURRY,  JUN.  AND  CO.,  DUBLIN. 


MARTIN  DOYLE’S  WORKS. 


WORKS  OF  MARTIN  DOYLE  COLLECTED. 

2  vols.  12mo.  12s.  cloth. 

New  editions  of  the  following  are  now  ready  : 

1.  THE  KITCHEN  GARDEN  AND  ORCHARD.  Is.  6d. 

2.  THE  FLOWER  GARDEN.  2s. 

3.  PRACTICAL  GARDENING.  4s.  cloth. 

4.  HINTS  TO  SMALL  FARMERS.  Is. 

5.  HINTS  ON  HEALTH,  TEMPERANCE,  AND  MORALS.  Is. 

6.  HINTS  ON  EMIGRATION,  WITH  A  MAP  OF  CANADA.  Is. 

7.  HINTS  ON  PLANTING,  POULTRY,  CATTLE,  ETC.  Is, 

8.  IRISH  COTTAGERS.  Is. 

9.  COMMON  SENSE  FOR  COMMON  PEOPLE.  Is. 

10.  ADDRESS  TO  LANDLORDS  ON  IMPROVEMENTS.  2s. 

“  We  cannot  bestow  too  much  praise  on  these  admirable  little  works.” _ Quar¬ 

terly  Journal  of  Agriculture. 

The  publishers  of  Martin  Doyle’s  works  earnestly  recommend  them  to  the 
attention  of  landed  proprietors  in  general.  The  sale  of  some  of  them  has  ex¬ 
ceeded  twenty  thousand  copies,  and  they  have  been  found  of  extreme  benefit  to 
the  people  wherever  they  have  been  distributed. 


MR.  WILLIAM  SLACKER’S  AGRICULTURAL 

WORKS. 

1.  AN  ESSAY  ON  THE  IMPROVEMENT  TO  BE  MADE 

IN  THE  CUL IIVATION  OF  SMALL  FARMS,  by  the  introduction  of 
Green  Crops.  Fine  edition,  with  Preface  to  Landlords,  Is.  6cl.  A  cheap 
edition  of  the  same,  without  the  Preface,  for  distribution,  8 d. 

2.  PRIZE  ESSAY  ON  THE  MANAGEMENT  OF  LANDED 

PROPERTY  IN  IRELAND.  Is. 

3.  TPIE  CLAIMS  OF  THE  LANDED  INTEREST  TO  LE¬ 

GISLATIVE  PROTECTION.  8vo.  6s.  6d. 

4.  REVIEW  OF  CHARLES  SHAW  LEFEVRE’S  LETTER, 

8vo.  Is.  Gd. 


TREATISE 

ON  AN  IMPROVED  AND  CHEAP  METHOD  Of  CULTIVATING 

ASPARAGUS. 

BY  NINIAN  NIVEN, 

Late  Curator  of  the  Royal  Dublin  Society’s  Botanic  Gardens. 

Is.  sewed. 


LIST 


OF 

FARMING  IMPLEMENTS, 
MACHINES,  &c. 

SUPPLIED  BY 

MCADAM  &  CO. 

11,  WARING  STREET,  AND  SOHO  FOUNDRY, 

BELFAST. 


The  Proprietors  of  the  u  Agricultural  Implement  Ware¬ 
house,”  at  Belfast,  have  made  extensive  arrangements  for 
the  manufacture  of  all  the  improved  Implements  of  Hus¬ 
bandry.  They  have  carefully  selected  the  best  kinds 
used  in  England  and  Scotland  as  their  models,  and  can 
now  offer  to  the  Irish  farmer,  Implements  of  the  best 
manufacture,  at  Scotch  and  English  prices,  thus  saving  all 
the  expenses  of  carriage. 

McAdam  &  Co.  have  always  a  stock  of  these  articles 
on  hand,  and  can  supply  orders  for  any  part  of  the 
country  at  short  notice. 

Printed  Catalogues,  similar  to  the  annexed,  with  cash 
prices  attached,  will  be  furnished  to  any  person  on 
application. 
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FOR  THE  FIELD. 

Iron  Two  Horse  Ploughs,  of  Wilkie’s  and  other  approved 
Scotch  patterns. 

Low-priced  Iron  Ploughs,  to  suit  small  farmers. 

One  Horse  Ploughs  for  Wheat,  &c. 

Subsoil  Plough,  of  the  form  recommended  by  Mr.  Smith  of 
Deanston,  and  now  used  extensively  for  under-draining  and 
deepening  the  soil. 

Double  Mould-board  Ploughs,  with  either  straight  or  bent 
boards,  for  opening,  and  closing,  and  earthing  Drills. 

Moulding  Ploughs,  furnished  with  Moveable  Coulters  for  paring 
and  hoeing. 

Turn- wrist  Ploughs,  for  hill-side  labour. 


Angular  Iron  Brake  Harrows,  to  cover  7,  9,  or  11  feet  ridge. 
Grass-seed  Harrows. 

Saddle  Harrows,  for  tops  of  drills. 

Drill  Harrows,  with  or  without  beam  and  wheel. 

Horse  Hoes,  of  different  weights  and  constructions. 

Drill  Harrow  and  Horse  Hoe  combined,  which  pares  the  sides 
and  pulverizes  the  centre  of  drills. 

Kirkwood’s  Improved  Grubbers,  with  5  pins. 

Finlayson’s  Grubbers,  with  5,  7,  or  9  teeth. 

These  are  found  very  effective  in  extirpating  troublesome  weeds,  and 
may  often  be  substituted  for  the  harrow. 


Cast  Metal  Field  Rollers,  either  single  or  double,  of  different 
sizes,  and  mounted  with  wooden  car  if  required. 

Iron  or  Wooden  Swingle-trees  for  Ploughs,  &c. 

Draining  Tools,  consisting  of  Spades,  Scoops,  Picks,  Ham¬ 
mers,  &c. 

These  can  be  furnished  in  sets,  for  Stone,  Tile,  or  Wedge  drains. 
Docken  Spades,  for  eradicating  this  weed. 

Turnip  Lifters— Manure  Forks — Potato  Grapes. 

Corn  Forks — Turnip  Hoes — Branch  Loppers. 

Hedge  Shears — Switching  Hooks. 

Iron  Hurdles — Fencing — Iron  Gates. 

FOR  SOWING,  REAPING,  &c. 

Turnip  Hand-Sowing  Machines. 

Machines  for  Sowing  2  drills  with  a  Horse. 

These  can  also  be  furnished  with  boxes  attached,  for  bone  manure. 

Bean  and  Pea  Sowing  Barrows. 

Fland  Dibbles. 

Hainault  Reaping  Scythes. 

Iron  Meadow  Rakes,  which  perform  treble  the  work  of  the  com¬ 
mon  W ooden  Rake,  without  any  additional  labour. 

Stubble  Rakes  (of  Iron),  with  Wheels,  worked  by  a  man. 
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FOR  THU  PAEMYAES,  BASK,  So c. 

Weigh-Bridges,  for  Carts,  Cattle,  &c. 

Improved  Lever  Weighing  Machines,  with  square  platforms, 
of  various  sizes,  adapted  for  every  variety  of  produce. 
Potato  Washing  Machines. 

Barred  Potato  Shovels. 

Sack  Trucks,  of  a  simple  and  improved  construction. 

Hay  Knives. 

Riddles  and  Sieves,  in  variety. 

Steaming  Apparatus,  for  preparing  Potatos,  Turnips,  Sec.  for 
Cattle,  on  a  much  improved  plan,  furnished  of  various  sizes, 
with  4,  6,  8,  or  12  Buckets,  of  Cast  Metal. 

Steaming  Apparatus,  with  rivetted  Iron  Boiler  and  Wooden 
Buckets. 

Machines  for  Slicing  Turnips,  Potatos,  or  Mangel  WurzeL 
Corn  or  Bean  Bruising  Machines. 

Straw  Cutting  Machines,  of  various  constructions. 

Any  of  these  Machines  can  be  furnished  to  drive  by  power. 

Horse  Powers  fitted  up,  for  driving  Cutters,  Bruisers,  Churns,  &c. 
Thrashing  Machines  of  the  newest  construction,  entirely  of  Iron 
( Manufactured  at  the  Soho  Foundry ,  Belfast)— worked  by 
2  horses,  and  will  thrash  3  tons  per  day ;  when  necessary, 
may  be  attached  to  water  or  steam  power. 

Winnowing  Machines,  of  different  approved  patterns. 

These  are  also  supplied  to  attach  to  Thrashing  Machines,  with  large 
Riddles  which  clean  the  grain  effectually. 

Barley  Hummellers— Iron  Wheel-barrows. 

Hand  Machines  for  Sawing  Fire  Wood. 

Saw  Mills,  of  any  size,  erected  to  drive  by  power. 

Crab-winches,  or  Portable  Hand-Cranes,  for  raising  weights. 
Oval  and  square  Revolving  Churns. 

Rocking  Churns— Zinc  Milk  Pans. 

Single  and  double  Plunge  Churn,  with  fly-wheel  and  crank. 
Cheese  Presses — Cheese  Knives. 

Metal  Potato  Boilers— Metal  Racks  and  Mangers. 

—  Stack  Pillars  and  Plates — Metal  Pumps  and  Piping. 

—  Pig  Troughs,  double  and  single— Metal  Poultry  Perches. 

—  Cess  Pools  for  Stables. 

FOR  TME2  GASDESff, 

Saws,  Trowels,  and  Rakes — Garden  Spades,  various  kinds. 
Transplanting  Tools — Pruning  Knives  and  Shears. 

Grass  Plat  or  Edging  Knives  and  Shears. 

Daisy  Rakes — Weeding  Hooks— Triangular  and  Dutch  Hoes. 
Improved  Brass  Conservatory  Syringes. 

Watering  Machines  for  Gardens. 

Fumigating  Bellows — Fruit  Gatherers — Zinc  Watering  Pans. 
Hot-bed  Frames— Metal  or  Wire  Flower-Stands. 

Metal  Cucumber  or  Melon  Frames. 

Metal  Bordering  for  Flower  Beds. 
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Fancy  Metal  Garden  Chairs,  2  to  6  feet  long. 

Portable  Wooden  Garden  Seats. 

Budding’s  Patent  Machine  for  Mowing  Lawns,  Shrubberies,  &c. 
Fancy  Wire- work  Verandas  and  Arches,  for  Houses  and 
Gardens. 

Flower  Trainers — Garden  Rollers. 

Metal  Pea  Stabs,  used  with  lines  when  rods  are  scarce. 
Horticultural  Tool  Chests. 

MISCELLANEOUS . 

Hebert’s  Patent  Domestic  Flour  Mill. 

Bourne  and  Harris’s  Patent  Road-Gleaning  Machine. 

Stable  Gauze  Lanterns. 

Man  Traps. 

Sample  Grain  Weighers— Standard  Imperial  Bushels,  brass- 
hooped. 

Elastic  Tubes,  to  prevent  Cattle  being  blown  or  choked. 
Measuring  Chains — Steel  Probes. 

Metal  Pheasant  Feeders. 

—  Chimney  Tops. 

— .  Foot  Scrapers,  for  Field  and  House  use,  &c. 

Improved  Metal  Skylight  Frames  for  Stores,  Granaries,  Houses, 
&c. ;  perfectly  water-tight,  much  cheaper  than  Patent  Sky¬ 
lights,  and  do  not  require  Lead. 

Patent  Gig  and  Cart  Axles. 

Stoves  and  Grates. 

Umbrella  Stands. 

Sack- Weighing  Machines,  for  Mills,  Coal-dealers,  &c. 

Gaiters  and  Weeding  Gloves. 

Carpenters’  Tool  Chests. 

Gig  and  Carriage  Lamps. 

McAdam  &  Co.  will  furnish  Water  Wheels,  or  Steam  Engines, 
of  any  size  j  Machinery  for  Scutching  Mills,  Corn  and  Flour 
Mills,  and  general  Gearing  of  all  kinds:  also,  Castings  of  every 
description. 

Application  may  be  made  either  at  the  Agricultural  Imple¬ 
ment  Warehouse ,  No.  11,  Waring  Street ,  or  at  the  Soho 
Foundry ,  Townsend  Street ,  Belfast . 

McAdam  &  Co.  are  extensive  Manufacturers  of  the  most 
improved  kinds  of  Cart  and  Plough  Harness,  and  of  all  the 
newest  varieties  of  Gig,  Car,  and  Carriage  Harness —which 
they  make  of  the  best  English  materials,  to  order.  They  are 
also  supplied  with  a  complete  assortment  of  General  Saddlery, 
and  Travelling  Equipments. 


Agdiits  for  tli©  Sale  of  ENGLISH  LEATHER  BANES,  StitchUfl, 
or  copper  rivetted,  for  driving  Machinery. 
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